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TRANSLATOR'S  PREFACE. 


That  the  arts  had  their  rise  in  the  East,  and  that  they 
-were  conveyed  thence  to  the  Greeks,  and  from  them  to 
the  Romans,  is  universally  admitted.  Respecting  the  in^ 
ventions  and  discoveries  however  of  the  early  ages,  no- 
thing certain  is  known.  Many  of  those  most  useful  iu 
common  life  must  have  been  the  production  of  periods 
when  men  were  little  acquainted  with  letters,  or  any  sure 
mode  of  transmitting  an  account  of  their  improvements 
to  succeeding  generations.  The  taste  which  then  pre- 
""  vailed  of  giving  to  every  thing  a  divine  origin,  rendered  tra- 
ditional accounts  fabulous ;  and  the  exaggeration  of  poets 
tended  more  and  more  to  make  such  authorities  less  wor- 
thy of  credit.  A  variety  of  works  also,  which  might  have 
supplied  us  with  information  on  this  subject,  have  been 
lost ;  and  the  relations  of  some  of  those  preserved  are  so 
corrupted  and  obscure,  that  the  best  commentators  have 
not  been  able  to  illustrate  them.  This  in  particular  is  the 
case  with  many  passages  in  Pliny,  an  author  who  appears 
to  have  collected  with  the  utmost  diligence  whatever  he 
thought  useful  or  curious,  and  whose  desire  of  communi- 
cating knowledge  seems  to  have  been  equal  to  his  thirst  for 
acquiring  it. 


vi  translator's  preface. 

Of  all  those  nations  whose  history  has  been  preserved, 
the  most  distinguished  are  certainly  the  Greeks  and  the 
Romans;  but,  as  for  as  can  be  judged  at  this  remote  period, 
the  former  were  superior  to  the  latter  in  point  of  inven- 
tion. The  Romans  indeed  seem  to  have  known  little,  ex- 
cept what  they  borrowed  from  the  Grecians;  and  it  is 
evident,  bjr  their  sending  their  young  men  of  rank  to  finish 
their  education  in  Greece,  that  they  considered  that  coun- 
try as  the  seat  of  the  arts  and  the  sciences,  and  as  a  school 
where  genius  would  be  excited  by  the  finest  models,  while 
the  taste  was  corrected  and  formed.  From  some  hints 
given  however  by  Pliny  and  other  writers,  we  have  reason 
to  conclude  that  the  Romans  possessed  more  knowlec^  of 
the  arts  than  the  modems  perhaps  are  willing  to  allow,  and 
that  some  inventions,  considered  as  new,  may  be  only  old 
odes  revived  and  again  rendered  useful. 

When  Rome,  abandoned  to  luxury  and  vice,  became  an 
easy  prey  to  those  hordes  of  bsHrbarians  who  overran  the 
empire,  her  arts  shared  in  the  general  wreck,  and  were 
either  entirely  lost,  or  for  a  time  forgotten.  The  deplo- 
rable state  of  ignorance  in  which  Europe  was  afterwards 
plunged  during  several  centuries,  retarded  their  revival; 
and  it  was  not  till  a  kte  period,  when  flavoured  and  pro- 
tected by  a  few  men  of  superiof  genius,  that  they  began  to 
be  again  cultivated.  It  cannot  however  be  denied,  that 
several  important  discoveries,  altogether  unknown  to  the 
ancients,  ^hich  must  have  had  considerable  influence  on 
die  general  state  of  society,  were  made  in  ages  that  can 
harSy  be  exempted  fVom  the  appellation  of  barbarous. 
As  a  proof  of  this  may  be  mentioned  die  invention  of  paper,"^ 

♦  Montfatrcon,  notwithstanding  all  his  researches  in  France  and 
Italy«  was  not  able  to  discover  any  charter  or  diploma  written  on 
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painting  in  oil,''^  tkt  narincr'a  compUB^f  gunpowcbr,;^ 
printiiig,§  and  engravii^  on  copper.  ||'   After  the  invenlkm 

common  paper,  older  than  the  year  1270.  Paper,  however,  madt 
of  cotton,  is  said  to  be  much  older,  and  to  hare  been  introduced 
into  Europe  by  the  Arabs.  If  we  can  believe  an  Arabian  author, 
who  wrote  in  the  thirteenth  century,  quoted  by  Caairi,  in  BibHoih. 
ArMfio^SupanOf,  vol.  ii-  p.  9,  paper  (doubtless  of  cotton)  was  in- 
vented at  Mecca  by  one  Joseph  Amru,  about  the  year  of  the  ne^ 
gim  88»  or  of  the  Christian  sra  706.  According  to  other  Arabian 
aotfaoxs,  quoted  by  Catiri  and  Abulfeda,  the  Arabs  found  a  manu<« 
fictoty  of  paper  at  Samarcand  in  Bucharia,  when  Ui^  conquered 
that  oountry  in  the  year  of  the  H^gira  85^  or  of  our  sra  704.  The 
art  of  making  paper  from  silk  was,  as  some  pretendj,  known  to  the 
Chinese  180  years  before  Jesus  Christ.  See  a  letter  from  Father  de 
Mailla  to  Father  Etienne  Souciet,  in  MSmoires  des  irucripi,  et  de$ 
h€iles  lettres,  vol.  xv.  590* 

*  The  oldest  picture,  known  at  |Mresent,  painted  in  oil-colours  on 
wood  is  preserved  in  the  Imperial  g^lery  at  Vienna.  It  was 
painted  in  the  year  1897>  by  a  painter  named  ThomsA  de  Mutina, 
or  de  Muttcisdorf,  in  Bohemia.  Two  other  paintings  in  the  same 
gallery  are  of  the  year  1357^  one  of  them  is  by  Nicholas  Wurmser 
of  Strasburg,  and  the  other  by  Thiepry  of  Prague.  It  appears  there* 
fore  that  painting  in  oil  was  known  long  before  the  epoch  at  which 
that  invention  is  generally  filled ;  and  that  it  is  erroneously  ascribed 
to  Hubert  van  Eyck  and  his  brother  and  pupil^  John  van  Eyck^ 
otherwise  called  John  of  Bruges,  who  lived  about  the  end  of  |che 
fourteenth  century,  and  not  the  beginning  of  the  fifteenth,  as  is 
commonly  supposed. 

t  The  person  who  first  qieaks  of  the  magnetic  n^le  and  its  use 
in  navigation,  is  a  Proven9al  poet,  who  lived  in  the  beginning  of 
the  thirteenth  century,  and  who  wrote  a  poem  entitled  Bible  GuyoU 
This  work  is  a  satire,  in  which  the  author  lashes  with  great  freedopi 
the  vices  of  that  age.  Comparii^  the  Pope  to  the  polar  st^ir,  he 
introduces  a  description  of  the  compass,  such  as  it  appears  to  h^ve 
been  in  its  infancy.  This  invention  however  i4  daimed  by  the 
Italians,  who  maintain  that  we  are  indebted  for  it  to  a  citizen  of 
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uf  ihe  compass  nod  priatiog,  two  grand  sources  were 
opeoed  for  ihe  iiiipix>vemeut  of  science.  In  proportion  as 
navigatiou  was  exlemietl,  new  objects  were  discovered  to 

AiivAlphij  named  FUviu*  Gioja,  and  in  support  of  this  assertion  quote 
ccMumonly  the  ibllowing  line  of  Panonnitanus : 

PriwM  dedii  nautis  usum  mtignHis  Jma{fit, 

X  Of  the  use  of  gunpowder  in  Europe  no  certain  traces  occur 
till  towards  iho  n^idille  of  the  fourteenth  century.  It  seems  pretty 
well  proved,  that  artillery  was  known  in  France  after  the  year  1345. 
In  \35(>i  the  city  of  Nuremherg  purchased  the  first  gunpowder  and 
cannon.  The  same  year  the  city  of  Louvain  employed  thirty  cannon 
at  the  hattle  of  Santfliet  against  the  Flemings.  In  I36l^  a  fire  broke 
out  at  Lubec,  occasioned  by  the  negligence  of  those  employed  in 
making  gunpowder.  1  n  1 363,  the  Hanse-towns  used  cannon  for  the 
first  time,  in  a  naval  combat  which  they  fought  against  the  Danes. 
After  1367,  the  use  of  fire-arms  became,  general  throughout  Italy, 
into  which  they  had  been  introduced  from  Germany. 

§  The  invention  of  printing  has  given  rise  to  many  researches. 
Meemiann  in  his  Origines  Typographicce,  published  in  I768,  en- 
deavours to  prove  that  Laurence  Coster  of  Harlem  was  the  inventor, 
about  the  year  1430.  Most  authors  however  agree  that  John 
Gutenberg  was  the  inventor  of  moveable  types,  but  they  differ 
respecting  the  place  of  the  invention.  Some  make  it  to  be  Stras- 
burgh,  others  Mentz,  and  some  fix  the  epoch  of  the  invention  at 
1440,  and  others  at  1450. 

II  Vasaii,  in  Vite  de  Pittori,  vol.  iv.  p.  264,  ascribes  the  inven- 
tion of  engraving  on  copper  to  a  goldsmith  of  Florence,  named 
Maso  Finiguerra,  about  1460.  The  oldest  engravers  whose  names 
and  marks  are  known^  were  Israel  de  Mechcln,  of  Bokholt  in  the 
bishopric  of  Munstcr  \  Martin  Schoen,  who  worked  at  Colmar  in 
Alsace,  where  he  died  in  I486;  and  Michael  Wolgemuth  of 
Nuremberg,  who  was  preceptor  to  the  famous  Albert  Durer.  It 
may  be  proper  here  to  observe,  that  the  art  of  engraving  on  wood 
seems  to  be  older  than  the  invention  of  printing,  to  which  perhaps 
it^gave  rise.  The  names  of  the  first  engravers  on  wood  are  however 
not  known. 
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awaken  the  curiosity  and  excite  the  attention  of  die  learned; 
and  the  ready  means  of  diffusing  knowledge,  afforded  by 
the  press,  enabled  the  ingenious  to  make  them  publicly 
known.  Ignorance  and  superstition,  the  formidable  ene- 
mies of  philosophy  in  every  age,  began  soon  to  lose  some 
of  that  power  which  they  had  usurped;  and  states,  forget- 
ting their  former  blind  policy,  adopted  improvements 
which  tUeir  prejudice  had  before  condemned. 

Though  it  might  be  expected  that  the  great  share  which, 
new  inventions  and  discoveries  have  at  all  times  had  ia 
effecting. such  happy  changes  among  mankind,  would  have 
secured  them  a  distinguished  place  in  the  annals  of  nations ; 
we  find  with  regret,  that  the  pen  of  history  has  been  more 
employed  in  recording  the  crimes  of  ambition  and  thq 
ravage  of  conquerors,  than  in  preserving  the  remembrance 
of  those  who,  by  improving  science  and  the  arts,  con-*, 
tributed  to  increase  the  conveniencies  of  life,  and  to 
heighten  its  enjoyments.  So  little  indeed  has  hitherto 
been  done  towards  a  history  of  inventions  and  discoveries^ 
that  the  rise  and  progress  of  part  of  those  even  of  modern 
times  is  involved  in  considerable  darkness  and  obscurity :  * 
of  some  the  names  of  the  inventors  are  not  so  much  as 
known,  and  the  honour  of  others  is  disputed  by  different 
nations ;  while  the  evidences  on  both  sides  are  so  iipper«- 
fect,  that  it  is  almost  impossible  to  determine  (o  which  the 
palm  is  due.  To  professor  Beckmann,  therefore,  those 
fond  of  such  researches  are  much  indebted  for  the  pains  he 
has  been  at  to  collect  information  on  this  subject;  and 


*  The  authors  who  treat  expressly  on  this  suliject  are  not  nume-' 
rous.  We  have  Polydore  Virgil,  P&ncirollus  and  his  commentator 
Salmuth,  D*Origiiy,  and  a  few  others;  but  the  information  they  give 
is  very  limited  and  defective. 
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tbonglt  he  has  pertisps  not  iDeeti  able  to  clear  up  everv 
doubt  rcfpectiog  tlic  oltjecis  on  wliich  he  treats,  he  has 
certainly  thrown  much  light  on  many  cmious  circumstanceH 
btthertD  bnried  hi  oblivion. 

Tlie  author,  vt'ith  much  modesty,  gives  to  this  work  in 
the  original  the  title  of  oijj  ColleclioM  towards  a  Hiitory 
of  Inventions :  but  ta  lie  has  carefully  truced  out  the  rise 
and  progress  of  all  those  objects  which  form  the  subject 
oF  his  enquiry,  from  the  earliest  jveriods  of  their  being 
known,  as  fiir  as  books  supplied  information,  nnd  arranged 
his  matter  in  chronological  order,  the  original  title  may 
admit,  without  being  liable  to  much  criticism,  of  the  small 
variation  adopted  in  the  translation.  The  author,  indeed, 
has  not  in  these  volumes  comprehended  every  invention 
and  discovery,  but  he  has  given  an  account  of  a  great 
many,  most  of  them  vf  ry  imimrtant ;  and  it  is  not  impro- 
bable that  his  labours  in  this  respect  may  be  continued. 
Should  that  be  the  case,  and  should  the  present  work  be 
fovounibiy  received,  the  rest  of  the  original,  when  a  suffi- 
ciency is  published  to  form  another  volume,  will  be  trans- 
lated, and  presented  to  the  public  in  the  like  roamier. 


Should  any  one  be  disposed  to  find  fault  with  the  au- 
thor for  introducing  into  his  work  some  articles  which  on 
the  first  view  may  appear  trifling,  his  own  words,  taken 
from  the  short  preface  prefixed  to  the  first  volume  of  the 
original,  wilt  perhaps  be  considered  as  a  better  excul- 
pation dian  any  thing  the  translator  might  advance  in  his 
favour.  "  I  am  sensible,"  says  he,  "  that  many  here  will 
"  find  circumstances  which  they  may  tliiuk  unworthy  of 
"  tiie  labour  I  have  bestowed  upon  them ;  but  those  who 
*'  know  how  dilferent  our  judgments  arc  respecting  utility, 
"  will  not  make  tliciis  a  rule  for  mine.    Those  whose 
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^^  setf-coaceit  woald  nevtr  tUow  them  to  be  sennbk  of 
''  dm  tnidiy  and  i/^bo  reject  m  useless  all  ore  in  yihkh 
^  tbey  do  not  observe  pure  gok),  as  tfaey  display  very 
''  little  actttenessy  must  be  often  duped  by  the  tMsel  gkfo 
''  of  iabe  metal ;  and  tkey  give  me  as  little  uneasiness  aa 
^  thoae  vrko  have  no  desire  to  know  the  origin  of  inven* 
**  tions^  Of  how  they  were  brought  to  their  present  utilitfi^ 
'^  If  my  extendii^  the  term  Invention  fiudier  than  it  pci^ 
''  kaps  usual,  by  comprehending  under  it  several  polM^ 
^  establisliaients^  be  a  fault,  it  is  at  any  rate  harmless^ 
''  and  on  that  account  may  be  pardoned  without  miid^ 
''  apology." 

■ 
Oermawf^  beyond  all  dl^mte,  has  given  birth  to  mM^ 

important  discoveries  and  inventions  than  any  other  p»t 
of  EiBTc^;  and  gunpowder,  printing,  and  a  variety  of 
useAil  machities,  will  rem^  lasting  monuments  of  the 
kmenlive  genius  of  the  Germans.  In  chemistry  and  vuh 
ckanicis  they  seem  however  to  have  made  the  grealiesi 
figure,  and  for  this  a  very  satisfactory  reason  may  be  a»* 
signed.  Germany,^  since  the  earliest  periods,  has  been  ce- 
lebrsteil  for  its  mines.  To  faciKtate  the  kboui*  of  work- 
ing these,  machinery  vras  necessary;  and  to  extract  tlM 
metal  from  the  or^  and  turn  it  to  advantage,  reqidred  a 
knowledge  of  chemiea)  operations.  Necessity  is  said  to  kni 
the  mother  of  invention ;  and  it  is  natural  to  suppose  Ant 
a  people  wilt  always  employ  the  efforts  of  their  getntn  ott 
those  ofegects  from  which  ^ey  are  most  likely  to  derh^ 
neudit* 

In  tile  history  of  chemical  discoveries  and  mechanieal 
inventions,  above  aH,  professor  Beckmann  has  eirjeiyed, 
therefom,  an  advantage  which  might  have  been  wanting 
to  a  writer  of  any  ^Mier  nation.    It  will  r^qune  no  great 
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si^acity  to  discover,  that  allusion  is  here  made  to  the  op« 
portunities  he  had  of  consulting  many  German  works, 
little  or  perhaps  not  known  in  other  parts  of  Europe,  and 
of  searching  ancient  annals  and  public  records  never  be^ 
fore  drawn  from  their  obscurity  to  give  testimony  in  fa- 
vour of  the  arts.  He  indeed  seems  to  have  applied  to 
every  source  that  was  likely  to  enrich  his  subject ;  and  the 
voluntary  contributions  of  learned  friends  enabled  him  to 
enlarge  his  work  with  much  useful  information,  for  which 
be  expresses  on  several  occasions  his  grateful  acknow- 
ledgment. 

The  German  original  made  its  appearance  in  separate 
parts  at  various  times;  and  the  whole  as  yet  published,  a 
few  small  articles  excepted,  is  now  presented  to  the  public 
hi  an  English  dress.  The  different  articles  in  the  transla- 
tion are  not  placed  exactly  in  the  same  order  as  in  the 
original ;  but  as  they  were  arranged  by  the  author  neither 
alphabetically  nor  chronologically,  this«difference  is  of  very 
little  importance  to  the  reader. 

As  the  original  was  published  in  parts  at  different  times, 
the  author,  when  he  found  materials,  gave  additions  to  a 
few  of  the  articles  in  some  of  the  subsequent  parts.  In 
the  translation  these  additions  are  incorporated  into  the 
articles  to  which  they  belong,  and,  the  translator  flatters 
himself,  in  such  a  manner  as  the  author  intended.  The 
translator  must  observe  also,  that  he  has  taken  the  liberty 
to  abridge  the  original  in  a  few  places  where  he  thought 
it  necessary,  and  to  give  some  of  the  text  in  the  form  of 
notes.  The  passages  omitted  were  for  the  most  part  dry 
etymological  researches,  which- could  not  have  been  well 
understood  except  by  those  versed  in  the  German  language; 
and  the  parts  of  the  text  now  to  be  fojund  among  the  notesi^ 
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must  undoubtedly  appear  to  every  reader  of  taste  much 
better  dbposed  in  that  manner  than  as  they  were  in  the 
original.  The  translator  has  likewise  occasionally  added 
a  few  notesy  which,  to  those  who  read  for  improvement, 
may  not  appear  superfluous. 

A  work  of  this  nature,  comprehending  such  a  variety  of 
scientific  subjects,  could  not  but  present  difficulties  to  the 
translator.  The  abundance  of  technical  terms,  not  to  be 
found  in  common  dictionaries,  which  every  where  oc- 
curred, and  the  numerous  notes  and  illustrations  necessary 
to  be  preserved,  rendered  his  task,  indeed,  both  arduous 
and  irksome.  How  far  he  has  succeeded,  it  becomes  not 
him  to  determine.  He  has  often  appeared  in  the  same 
humble  character  before  the  tribunal  of  the  public ;  and 
he  has  the  satisfaction  of  reflecting,  that  he  never  found 
cause  to  be  dissatisfied  with  the  reception  given  to  his 
labours.  He  trusts,  therefore,  that  he  shall  still  meet 
with  the  same  indulgence,  and  that  the  present  perform- 
ance, if  entitled  to  no  praise,  may,  at  l6ast,  be  allowed 
to  rank  among  others  of  the  like  kind  which  deserve  no 
censure. 
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This  Srsft  «<M0n<tf  4his  iwork  bmng  eKpeneoeel  z^erj 
favourable  reception^  the  public  are  now  proBortei  'wkk  m 
second^  carefully  corrected,  and  enlarged  by  a  fourth  volume* 
The  inventions  which  form  the  subject  of  the  additional 
part  are  no  less  interesting  than  those  contained  in  the  pre* 
ceding  volumes ;  and  the  history  of  them^  while  it  tends  to 
throw  new  light  on  the  progress  of  civilisation  and  refine- 
ment,  cannot  fail  of  affording  gratification  to  those  fond  of 
archaeological  researches. 

To  dwell  on  the  merit  of  this  work  is  needless.  Its  im- 
portance has  been  fiilly  established ;  and  were  farther  testi- 
mony required,  it  might  be  found  in  the  use  made  of  it, 
both  here  and  on  the  continent,  by  the  compilers  of  dic- 
tionaries of  the  arts,  and  other  publications  of  the  same 
kind,  who  have  taken  copious  extracts  fi-om  it  on  different 
subjects,  and  often  without  any  acknowledgement.*  Con- 
siderii^,  therefore,  its  utility;  the  number  of  inventions 

*  Seethenote^  vol.  iv.  p.  324. 
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the  history  of  which  is  still  involved  in  obscurity ;  and  the 
uncommon  qualifications  requisite  in  a  task  of  this  kind ; 
it  is  much  to  be  regretted  that  no  farther  continuation  of 
k  can  be  expected  from  the  author^  as  he  has  now  paid  the 
last  debt  to  nature. 

The  translator  must  again  advert  to  the  numerous  diffi- 
culties which,  as  in  the  preceding  parts,  occurred  to  him 
while  engaged  on  the  additional  volume.  It  was  his  anx- 
ious desire  to  avoid  errors  as  far  as  possible ;  but  he  has 
not  the  vanity  to  suppose  that  his  exertions  have  been  al- 
ways successful.  He,  however,  trusts  that  the  reader, 
should  he  find  any  cause  for  censure,  will  take  into  serious 
consideration  the  nature  of  the  original,  and  the  variety 
of  the  subjects  on  which  it  treats,  before  he  proceeds  to 
pate  sentence. 


HISTORY 


OF 


I  JV  V  E  N  T  I  O  N  S. 


ITALIAN  BOOK-KEEPING. 

Those  who  are  acquainted  with  the  Italian  me- 
thod of  book-keeping  must  allow  that  it  is  an 
ingenious  invention,  of  great  utility  to  men  in 
business,  and  that  it  has  contributed  to  extend 
commerce  and  to  facilitate  its  operations.  It  re- 
quires no  less  attention,  care,  and  accuracy,  than 
many  works  which  are  styled  learned :  but  it  is 
undoubtedly  true,  that  most  mercantile  people, 
without  Imowing  the  foundation  of  the  rules  on 
which  they  proceed,  conduct  their  books  in  as 
mechanical  a  manner  as  many  of  the  literati  do 
their  writings. 

The  name,  Italian  book-keeping,  Doppia  scrit- 
tura^  with  several  words  employed  in  this  branch 
of  science  and  still  retained  in  all  languages,  make 
it  probable  that  it  was  invented  by  the  Italians; 
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and  that  other  nations  borrowed  it,  as  well  as  va- 
rious short  methods  of  reckoning,  from  their  mer- 
cantile houses,  at  the  time  when  all  the  £ast*India 
trade  passed  through  Italy. 

De  la  Porte  says,*  "  About  the  year  1495, 
brother  Luke,  an  Italian,  published  a  treatise  of 
it  in  his  own  language.  He  is  the  oldest  author 
^^  I  have  seen  upon  the  subject"  Anderson,  in 
,  his  Historical  and  chronological  deduction  of  the 
origin  of  commerce,  f  gives  the  following  ac- 
count: "  In  all  probability,  this  art  of  double- 
"  entry  accounts  had  its  rise,  or  at  least  its  revival, 
"  among  the  mercantile  cities  of  Italy :  possibly 
"  it  might  be  first  known  at  Venice,  about  the  time 
'^  that  numeral  algebra  was  taught  there ;  from  tbs 
"  principks  of  which  science  doubienentry,  or 
^  what  we  call  merchants  accouats,  seems  to  bare 
*^  been  dedaced.  It  is  said  that  Liccas  de  Burgi$j 
"  a  friar^  was  the  first  European  author  who 
^^  pnbKsbed  -his  a^ebraic  work  at  Venice,  aaoo 
"  1494." 

This  actthfor,  who  was  one  of  the  greatest  matfae*^ 
matioians  of  the  fifteenth  century,  and  who  as  sasp^ 
posed  to  be  the  fiist  person  who  ac(|mred  a  kJDOtp- 
ledge  of  algebra  from  the  writings  of  the  Arabiaaa, 
was  called  Lucas  Paciolus,  e  Burgo  S.  SepolcbrL 
He  was  a  Franciscan,  and  so  smuamed  from  a  town 

*  La  science  des  n^gocians  et  teneurs  d^  livres,  Parb  1754*  8to. 
t  VoL  L^p.  4D8. 


jfl  the  ducby  of  Urbino,  oq  the  Flprentine  con- 
$xi^,  cp.Ued  Burgo  S.  Sepulcbrp,* 
.  Anderson  tells  us,t  thftt  be  b^d,  id  bi»  pos- 
4^p93ion^  tb^  oldest  book  published  in  England  in 
w\dQh  »ny  accpMPt  is  given  of  tbe  method  of  bookr 
kwping  by  doubWntry.  It  wfts  printed  fit  Lon* 
doRi  in  15699  in  fpUo.    The  author)  wbo90  name  i$ 

*  In  Scriptores  ordinis  Minor.um,  quibus  accessit  syllabus  eoniiQ 
([ui,  ex  eodem  ordine,  pro  fide  Christi  fortiter  occubuerunt — Recensuit 
Fr.  Laoas  Waddingus,  ejusdem  inttituti  theclogus,  Romae  l660,  fol., 
ft  work  reckoned  by  Beyer,  Vogt,  aod  others,  among  tbe  vjery  tcaie^ 
booksy  is  the  following  information,  p.  238,  respecting  tl^is  authpr : 
**  Lucas  Paciolus  e  Burgo  S.  Stpulchri,  prope  fines  Etruria,  omnem 
peoe  rationem  mathematics  disciplinee  Italica  lingua  complexus  est  j 
eoDficripsit  eniiQ  De  diyina  propprtione  compendial^ ;  De  arithmetica ; 
De  proportionibjos  et  propprtipnalitatibus  i  opus  egjregium  et  erudi* 
ditum,  rudi  tamen  Minervi,  ad  Guidobaldum  Urbini  ducem  3  De 
quinque  corporibus  regularibus ;  De  majusculis  alphabeti  litteris  pin- 
fgeodis)  J>e  cprponun  solidorum  ejb  vacuorum  figuris,  cum  suis  no- 
m^nclaturis.  £:^cusa  sunt  Venetib  ^no  I50g.  Transtulit  Euclidem 
in  linguam  Italicam,  et  alia  ejusde;n  scientiae  composuit  opuscula.*' 
The  same  account  is  given  in  Bibliotheca  Umbriae,  sive  De  scriptori- 
VmUiflofariaft,  avctoreLudovico J^oobillo,  Fulginias  1668. 4to.  p.  180. 
The  oldest  wprjss  pf  tjbi^  author,  a$  o^ntioned  in  Origii^e  e  progrcsai 
della  stapnpa^  o  sia  deir  arte  impressoria,  e  noti^^ie  dell*  opere  stampate 
datff  anno  145?  sino  all*  anno  1(500.  Bologna  1722. 4to.  5 16  the  de- 
4Hi|U9[oQ  (^  which  is  subscribed  Pdlegrino  Antonio  Orlandi,  are  Fr. 
JUicas  de  3urgo  S.  Sepulchri  Arkhmetica  et  geometiria,  Italicej  cha* 
racteribus  Goth.  Ven.  1494.  fol.  Liber  de  algebra.  Ven.  1494.  This 
is  the  work  quoted  by  Anderson.  Those  who  are  desiroqs  of  further 
iDformation  respecting  Lucas  de  Burgo,  may  consult  Heilbronneri 
His^ria  mathe&eos  universfe.  Lipsiae  1742.  4to.  p.  520.  Histoirf 
des  mathematiques,  par  M.  Montucla.  Paris  1758.  4to.  t.  i.  p.  441— 
476.  Histoire  des  progr^s  de  Tesprit  humain  dans  les  sciences  eX" 
actes,  par  Saverien.    Paris  1766.  Svo.  p.  18  et  38. 

t  Vol.  i.  p.  409. 
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James  Peele,  says,  in  his  preface,  that  he  had  in- 
structed many  mercantile  people  in  this  art,  wbicii 
had  been  long  practised  in  other  countries,  though 
in  England  it  was  then  undoubtedly  new.  One 
may  readily  believe,  that  Mr.  Anderson  was  not 
ignorant  of  the  difference  between  the  method  of 
book*keeping  by  single,  and  that  by  double-entry; 
but  he  produces  nothing  to  induce  us  to  believe 
that  Peele  taught  the  latter,  and  not  the  former ; 
for  what  be  says  of  debit  and  credit  is  of  no  im- 
portance, as  it  may  be  applied  also  to  the  method 
by  single-entry. 

Of  this  Peele  no  mention  is  made  in  Ames' 
Typographical  antiquities;  but  in  that  work*  there 
is  an  account  of  a  still  older  treatise  of  book-keep- 
ing, entitled  A  briefe  instruction  and  manner  haw 
to  keepe  bookes  qfaccompts^  aft  a*  the  order  of  debitor 
afid  creditor,  and  as  well  for  proper  accompts,  par- 
tible,  Sfc.  by  three  bookes^  named  the  memoriall,^ 
Journallj  and  leager.  Newly  augmented  and  set 
forth  by  John  Mellis  schole  maister.  London  1 588. 
12mo.  Mellis,  in  his  preface,  says  thait  he  is  only 
the  re-publisher  of  this  treatise,  which  was  before 
published  at  London  in  1543  by  a  schoolmaster 
named  Hugti  Oldcastle.  From  the  above  title, 
and  particularly  from  the  three  account  books 
mentioned  in  it,  I  am  inclined  to  believe  that  thiif 
work  contained  the  true  principles  of  book-keep- 
ing by  double-entry. 

*  P.  410. 
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The  oldest  German. work  on  book*keeping  by 
double-entry,  with  which  I  am  at  present  acquaint* 
ed,  is  one  written  by  John  Gotlieb,  and  printed  at 
Nuremberg,  by  Frederick  Peypus,  in  1531.*  The 
author,  in  his  preface,  calls  himself  a  citizen  of 
Nuremberg,  and  says,  that  he  means  to  give  to  the 
public  ft*  clear  aiid  intelligible  method  of  book-* 
keeping,  such  as  was  never  before  printed.  It 
appears,  tberiefore,  that  he  considered  his  book  as 
the  first  of  the  kind  ever  published  in  Germany. 

It  is  worthy  of  remark,  that  even  at  the  end  of 
the^sixteenth  century,  the  Italian  method  of  book^ 
keeping  began  to  be  applied  to  finances  and  pub- 
lic accounts.  In  the  works  of  the  celebrated 
Simon  Stevin,  published  at  Leyden  in  Dutch, 
and  the  same  year  in  Latin,  we  find  a  system  of 
book-keeping,  as  applied  to  finances,  drawn  up  it 
appears  for  the  use  of  Maurice  prince  of  Orange. 
To  this  treatise  is  prefiDCed,  in  Dutch  and  Latin, 
a  dedication  to  the  duke  of  Sully,  in  which  the 
author  says,  that  his  reason  for  dedicating  the 
work  to  Sully  was,  because  the  French  had  paid 
the  greatest  attention  to  improve  the  method  of 

*  The  whole  title  runs  thus :  Ein  Teptsh  verstendig  Buchhalten 
faf  herren  oder  gesellschafter  inhalt  wellischem  process,  des  gleychen 
▼orhin  nie  der  jugent  w  f&rgetragen  worden,  noch  in  driick  kummen^ 
diuch  Joann  Gotlieb  begrifTen  und  gestelt.  Darzu  etlich  unterricht 
fur  die  jugent  und  andere,  wie  die  posten  so  auss  teglicher  handlung 
fiiessen  und  furfallen,  soUen  im  jornal  nach  kunsllicher  und  buch- 
haltischer  art  gemacht,  eingeschrieben  und  nach  mabs  zu  buch  gfe* 
pracht  wcrden.    Cum  ^tia  et  priYikgio. '  Laius  Deo. 
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keefMog  {mblic  accounts.  The  trork  b^^ns 
with  a  conversatioo,  which  took  place  hetwcoii 
SCerin  and  prince  Maurice,  respectiog  the  ap« 
plication  of  book-keeping  to  public  accoontd^ 
and  in  which  he  explains  to  the  prince  the  prin* 
ciples  of  mercantile  book-keeping.  Thb  convert 
satiod  commences  with  eiplaining  the  nature  of 
debit  and  credit,  and  the  principal  acooQOts* 
Then  follow  a  short  journal  and  ledger,  in  which 
occur  only  the  most  common  transactions;  and 
the  whole  concludes  with  an  account  of  the  other 
books  necessary  for  regular  book-keeping,  and  of 
the  manner  of  balancing.  Stevin  expressly  says, 
that  prince  Maurice,  in  the  year  1604,  caused 
the  treasury  accounts  to  be  made  out  after  thd 
Italian  method,  by  an  experienced  book-keeper^ 
with  the  best  success ;  but  bow  long  this  regulalioii 
continued  I  have  not  been  able  to  leam»  Stevin 
supposes,  in  this  system,  three  ministers,  and  thre^ 
different  accounts :  a  qtuestor^  who  receives  tfae 
revenues  of  the  domains;  an  accepter^  who  re^ 
ceives  all  the  other  revenues  of  the  prince ;  and  ft 
thesaurarius  (treasurer),  who  has  liie  care  of  the 
expenditure.  All  inferior  offices  for  receiving  or 
disbursing  are  to  send  from  their  books  monthly 
extracts,  which  are  to  be  doubly-entered  in  a 
principal  ledger;  so  that  it  may  be  seen  at  all 
times  how  much  remains  in  the  hands  of  each  re- 
ceiver, and  how  much  each  has  to  collect  from 
the  debtors*    Oht  ciuKnot  heljp  admiring  the  inge* 


iiuity  of  the  Latin  tranalatori*  who  baa  fi^wd  wiy 
or  at  least  invented,  words  to  e^p^es^  3Q  imny 
new  tercns  unknown  to  the  ancient  Romn^a,  The 
l^rned  reader  may,  perhaps,  not  b^  di8|>lQasekd 
with  the  following  specunen.  Book-keeping  1$ 
called  apalogistifa  or  apologismus ;  a  b^ook-keepQr 
^loguta;  the  ledger  codex  accepti  cjepwsifue; 
the  cash-book  arcarii  liber;  the  expwse*book  inh 
pewarum  liber ;  the  waste-book  Uber  deleiitiw; 
accounts  are  called  nomina;  stock  account  sor^; 
profit  and  loss  account  IuqH  dammque  ratiociniumy 
contentio  or  sortium  comparatio ;  the  final  balance 
(pilogismus;  the  chamber  of  accounts,  or  counting*' 
house,  logisterium,  kc. 

In  the  end  of  this  work  Stevin  endeavours  to 
9bew  that  the  Romans,  or  rather  the  Grecian^ 
(for  the  former  knew  scai*cely  any  thing  but  what 
the  latter  had  discovered),  were,  in  some  measure^ 
acquainted  with  book-keeping,  and  supports  his 
conjecture  by  quoting  Cicero's  oration  for  Roscius. 
I  confess  that  the  following  passage  in  Pliny,  For-' 
tuncB  omnia  expensa,  huic  omnia  feruntur  accepte^ 
€t  in  tota  ratione  mortalium  sola  utramque  paginam 
facity'\  as  well  as  the  terms  tabula  accepti  et  eapemi; 
nomina  tramlata  in  tabulas^  seem  to  indicate  that 
the  Romans  entered  debit  and  credit  in  their  books, 
on  two  different  pages ;  but  it  appears  to  me  not 

*  Bayle  says,  that  the  Latin  translation  of  Stevin's  works  was  ex- 
ecuted principally  by  Willebrord  Snellius. 
t  lib*  ii«  cap-  ?• 
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yet  proved,  and  improbable,  that  Ibey  were  ac- 
quainted with  our  scientific  method  of  book  keep- 
ing; with  the  mode  of  opening  various  accounts; 
of  comparing  them  together,  and  of  bringing 
them  to  a  final  balance.  As  bills  of  exchange 
and  insurance  were  not  known  in  the  commerce 
of  the  ancients,  the  business  of  merchants  was  not 
so  intricate  and  complex,  as  to  require  such  a  va- 
riety of  books  and  accounts  as  is  necessary  in  that 
of  the  moderns. 

Klipstein  is  of  opinion  that  attempts  were  made  ■ 
in  Fiance  to  apply  book-keeping,  by  double- 
entry,  to  the  public  accounts,  under  Henry  IV, 
afterwards  under  Colbert,  and  again  in  the  year 
1716.  That  attempts  were  made,  for  this  pur- 
pose, under  Henry  IV,  he  concludes  from  a  work 
entitled  ^n  iiK/uiry  into  the  ^finances  of  France; 
but  I  do  not  know  whether  what  the  author  says 
be  sufficient  to  support  this  opinion. 

Those  who  have  paid  attention  to  the  subject  , 
of  finances  know  that,  for  twenty  or  thirty  years 
past,  mercantile  book-keeping  has  begun  to  be 
employed  at  Vienna,  in  order  to  facilitate  the  ma- 
nagement of  public  accounts,  which  in  latter 
times,  and  in  large  states,  have  been  swelled  to  a 
prodigious  extent.  For  this  improvement  we  are 
indebted  to  several  works,  some  of  them  expen- 
sive, intended  as  introductions  to  this  subject. 
One  of  these  is  by  counsellor  Puchberg,  another 
by  Mr.  St.  Julian,  chaplain  to  the  charity-schools, 
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and  another  by  Adam  Von  Ileidfeld.*  Stevin*s 
work  before  mentioned  shews  clearly  that  this  im- 
provement is  not  new ;  and  seems  to  lessen  what 
is  said  in  a  work  published  in  1777,t  that  count 
Zinzendorf  was  the  author  or  patron  of  that  ex- 
cellent invention,  the  application  of  the  Italian 
method  of  book-keeping  by  double-entry  to  fi- 
nances and  public  economy. 


ODOMETER. 

An  Odometer,  Pedometer,  or  Waywyser,  is  an 
instrument  or  machine,  by  which  the  steps  of  a 
person  who  walks,  or  the  revolutions  made  by  the 
wheel  of  a  carriage,  can  be  counted;  and  by 
which  the  distance  that  one  has  travelled  can  be 
ascertained.  Vitruvius,  in  his  tenth  book,J  de- 
scribes a  machine  of  this  kind  for  a  carriage,  and 
which,  in  his  opinion,  would  answer  for  a  ship. 
We  are  told  by  Capitolinus,  in  the  Life  of  the 

*  A  short  account  of  this  improvement,  and  the  writings  it  gave 
rise  to,  may  he  found  in  Klipstein,  Grundsatze  der  wissenschaft  rech- 
nungen  einzurichien,  Leipzig  1778.  8vo.  and  also  in  another  work, 
by  the  same  author,  entitled  Grundsatze  der  rechnungswissenschqft 
aitf  das  privatermogen  angewendet.  Wien  1774.  fol. 

+  Denkwurdigkeiten  von  Wien  1777*  Svo.  p.  210. 

J  C.  14.  Nicolai,  in  the  first  part  of  his  Travels,  has  translated  this 
description  of  an  odometer,  and  illustrated  it  with  a  figure  hy  H.  Ca* 
tel .  Explanations  of  the  above-mentioned  passage  of  Vitruvius,  which 
throw  little  light  on  the  subject,  may  be  found  in  various  editions  of 
that  author,  such  as  that  by  Gualterus  H.  Rivius  Medic,  et  Mathem. 
Basilise  1575.  fol. 
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the  history  of  which  is  still  involved  in  obscurity ;  and  the 
uncommon  qualifications  requisite  in  a  task  of  this  kind ; 
it  is  much  to  be  regretted  that  no  farther  continuation  of 
k  can  be  expected  from  the  author^  as  he  has  now  paid  the 
last  debt  to  nature. 

The  translator  must  again  advert  to  the  numerous  diffi- 
culties which^  as  in  the  preceding  parts,  occurred  to  him 
while  engaged  on  the  additional  volume.  It  was  his  anx- 
ious desire  to  avoid  eirors  as  far  as  possible ;  but  he  has 
not  the  vanity  to  suppose  that  his  exertions  have  been  al- 
ways successful.  He,  however,  trusts  that  the  reader, 
should  he  find  any  cause  for  censure,  will  take  into  serious 
consideration  the  nature  of  the  original,  and  the  variety 
of  the  subjects  on  which  it  treats,  before  he  proceeds  to 
j>9te  se93tence. 


t  ii 
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^747  toises ;  that  is,  303  toisei  less  than  Picard 
foond  it  to  be ;  or  about  300  toises  less  than  later 
measurements  have  made  it.  Picard  himself,  in 
bis  mathematical  measurement,  assisted  by  the 
newest  improvements,  erred  123  toises.  It  is, 
Aerefof^,  very  surprising  that  Fernel  should  ap- 
proach BO  near  the  truth  tvith  such  an  instrument. 
Hie  manner  of  constructing  it  however,  as  far  as 
t  know,  appears  to  be  lost.* 

Levin  Hulsius,  in  his  Treatise  of  mechanical 
instruments,  published  at  Francfort  in  1604,  de- 
scribes an  odometer,  but  without  naming  the  in-^ 
vctttor*  It  appears,  however,  that  it  was  the  pro- 
duction of  Paul  Pfinzing,  born  at  Nuremberg 
in  1554 ;t  ^nd  wlio,  besides  other  works,  pub- 
li^ed,  in  1598,  Met kodus  geometrical  or  a  Trea- 
tise on  measuring  land,  and  how  to  use  proper 
instruments  for  that  purpose,  on  foot,  on  hoise- 

•  In  Joannis  Fernelii  Amhianatis  Cosmotheoria,  Parisiis  1528,  we 
ind  only  the  following  passage  respecting  this  invention — Nee  vulgi 
fliipputatioae  satiatut,  vehicolum,  quod  Parisios  recta  via  petebat^^ 
coDscendi,  in  eoque  residens  tola  via  17024  fere  rotse  circumvolu- 
tiones  collegia  vallibus  et  montibus  ad  equalitatem,  quoad  faciiltas 
nostra  ferebat,  redactis.  £rat  autem  rotae  diameter-^In  Almagesti 
nam  parte  posteriori,  tomi  primi,  Bononiae  1651.  fol.  The  author, 
Riccioli,  says,  that  Fernel  contrived  his  carriage  in  such  a  manner^ 
that  the  revolutions  of  the  wheels  were  shewn  by  a  hammer  striking 
on  a  bell.  **  Preparato  vero  jam  curru  cum  rota  quadam,  cujus  re- 
TOlutiones  singuke  singulis  tympani  icdbus  numerati,  iter  Parisiis 

0 

rectum  versus  Boream  docerent^  peryenit.*'    Where  that  Jesuit  dis- 
covered this  I  cannot  learn. 

f  Doppelmayr,  Nachrichtvon  Numberg,  ki&nstlern,  p.  92.  Will, 
Numbergisches  Gelehrton-Lcsdcon,  iii*  p.  166. 
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and  that  other  nations  borrowed  it,  as  well  as  va- 
rious short  metliods  of  reckoning,  from  their  mer- 
cantile houses,  at  the  tim€.wh«a  all  the  £ast<India 
trade  passed  through  Italy, 

De  la  Porte  says,*  "  About  the  year  1495, 
"  brother  Luke,  an  Italian,  published  a  treatise  of 
"  it  in  his  own  language.  He  is  the  oldest  author 
"  I  have  seen  updn  the  subject"  Anderson,  in 
,  his  Historical  and  chronological  deduction  of  the 
origin  of  commerce,!  gives  the  following  ac- 
count:   "  In  all  probability,  this  art  of  double- 

*  entry  accounts  had  its  rise,  or  at  least  its  revival, 

*  among  the  mercantile  cities  of  Italy :  possibly 

*  it  might  be  first  known  at  Venice,  about  the  time 
^  that  numeral  algebra  was  taogfat  there ;  frocxi  the 
'  principles  of  wbich  science   doubiejentry,  or 

^  what  \^  call  merchants  accoufvts,  ^seems  to  have 
^  ^beea  dedixded.  It  is  said  that  Lucas  de  Burg^ 
'a  ifriar^  was  the  first  European  author  wbo 
'  .pnbitsbed  -his  a^ebraic  work  at  Venice,  aono 

.  This  anKbor,  who  was  one  tf  the  grealest  tnatfae- 
matioiafis'of  the  fifteenth  century,  and  who  is  sii(>» 
fiosed  to  be  Ibe  fiiBt  person  wbe  acqdured  a  know- 
ledge of  algebra  from  the  writings  of  the  Arsdiiaas, 
was  called  Lucas  Paciolus,  e  Burgo  &  SepalcbrL 
Heipvasa  'Franciscan,  and  so  amuaiiied  fnm  a  town 

*  La  science  des  n^^ians  et  teneurs  d^  livres^  Paris  1754*  Svo. 
p.  tl&. 
t  V<d.  L^fk  «0g. 


if)  the  dMcby  pf  Urbino,  on  tb©  Flprwtina  con- 
/Sq^,  cplled  Burgo  S.  Sepulcbrp** 
.  Anderspfl  tells  us,t  thftt  be  h^d,  id  bU  po«i- 
l8|B93ion^  tb?  plde$t  book  pubiished  in  England  in 
i|r))ic[^  f^ny  ^cc0^^X  is  given  of  tbe  method  of  bookr 
k^ping  by  dpubWientry.  It  wfts  printed  nt  Loq- 
dpR,  in  I569f  in  fpiio,    Thie  anlhor,  wbo^e  niame  i$ 

*  In  Scriptoreii  ordifiis  Minoruniy  quibus  accessit  syllabus  eonm^ 

(jui,  ex  eoJdem  ordine^  pro  fide  Christi  fortiter  occubuerant — Recensuit 

Fr.  Lboos  Waddingus,  cjasdem  innituti  theologos^  Romas  l650^  fol., 

fi  wofk  rff  kpned  by  Beyer^  Yogt^  aod  o^hars^  among  the  v/erj  nc^xtp 

books,  is  the  following  information,  p.  238,  respecting  tl^is  authpr : 

'*  Lucas  Paciolus  e  Burgo  S.  Sepulchri,  prope  fines  Etruriae,  onmem 

penerationcm  mathematicae  disciplinee  Italica  lingua  complexus  est; 

eoQscripsit  enio^  De  divina  proportione  compendiuq:^ ;  De  arithmetica ; 

De  proportion^bus  et  proportipnalitadbus ;  opus  egregium  et  erudi** 

ditum,  nidi  tamen  Minerv^,  ad  Guidobaldum  Urbini  ducem ;  D^ 

quinque  corporibus  regularibus ;  De  majusculis  alphabeti  litteris  pin- 

gendis}  J>e  cpiporui^  splidomm  et  vacuorum  figuris,  cum  sub  no* 

menclaturis.  fl^^cus^  simt  Venetiis  fuino  IdOQ.  Transtulit  Euclidem 

in  linguam  Italicam,  et  alia  ejusde^  scientiae  composuit  opuscula.** 

The  same  account  is  given  in  Bibliotheca  Umbriae,  Mve  De  scriptori- 

V^t  UsBbriat,  avctoreLudovioo  J^Qobilio,  Ftdginias  l658 .  4to.  p.  1 80. 

The  x)ldest  wpjrjis  pf  thi^  author,  a^^o^jsntianed  in  Origii^e  e  progrjcsai 

della  stampa^  o  si^  dell*  arte  impressoria,  e  noti^ie  dell*  opere  stampate 

dflfl'  anno  1457  sino  all'  anno  1600.    Bologna  1722. 4to. ;  t6  the  de- 

4i<^oo  of  which  is  sub^iibcd  Pdl^prino  Antonio  Odandi,  are  Fr. 

hvcx  de  ^urgo  S.  Sepulchri  Arithmetica  et  geometria,  Italicej  cha- 

racteribus  Goth.  Ven.  1494.  fol.  Liber  de  algebra.  Ven.  J494.  This 

k  the  work  quoted  by  Anderson.   Those  who  are  desirous  of  further 

ipformation  Eospecting  Lucas  dt  Burgo,  may  consult  Heilbronneri 

"HMtpw  matheseos  universfe.    Lipsiae  1742.  4to.  p.  520.    Histoirf 

des  mathematiques,  parM.  Montucla.  Paris  1758.  4to.  t.  i.  p.441— 

476.     Histoire  des  progi^  de  Tesprit  humain  dans  les  sciences  ez«- 

actes,  par  Saverien.    Paris  1 766.  8vo.  p.  18  ct  38. 

t  Vol.  i.  p.  409. 
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James  Peele,  says,  in  his  preface^  that  he  had  in- 
structed many  mercantile  people  in  this  art,  which 
bad  been  long  practised  in  other  countries,  though 
in  England  it  was  then  undoubtedly  new.  One 
may  readily  believe,  that  Mr.  Anderson  was  not 
ignorant  of  the  difference  between  the  method  of 
book-keeping  by  single,  and  that  by  double-entry; 
but  he  produces  nothing  to  induce  us  to  believe 
that  Peele  taught  the  latter,  and  not  the  former ; 
for  what  he  says  of  debit  and  credit  is  of  no  im- 
portance, as  it  may  be  applied  also  to  the  method 
by  single-entry. 

Of  this  Peele  no  mention  is  made  in  Ames* 
Typographical  antiquities;  but  in  that  work*  there 
is  an  accouot  of  a  still  older  treatise  of  book-keep- 
ing, entitled  A  briefe  instruction  and  manner  haw 
to  keepe  bookes  qfaccomptSj  after  the  order  of  debitor 
and  creditor,  and  as  well  for  proper  accompts,  par- 
tiblCj  S^c.  by  three  bookes^  named  the  memoriall^ 
joumally  and  teager.  Newly  augmented  and  set 
forth  by  John  Mellis  schole  maister.  London  1588. 
12mo.  Mellis,  in  his  preface,  says  thait  he  is  only 
the  re-publisher  of  this  treatise,  which  was  before 
published  at  London  in  1543  by  a  schoolmaster 
named  Hugh  Oldcastle.  From  the  above  title, 
and  particularly  from  the  three  account  books 
mentioned  in  it,  I  am  inclined  to  believe  that  thiu 
work  contained  the  true  principles  of  book-keep- 
ing by  double-entry. 

*     •  P.  410. 
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The  oldest  German. work  on  book-keeping  by 
double*entry,  with  which  I  am  at  present  acquaint- 
ed, is  one  written  by  John  Gotlieb,  and  printed  at 
Nuremberg,  by  Frederick  Pey pus,  in  1531.*    The 
author,  in  his  pre&ce j  calls  himself  a  citizen  of 
Nuremberg,  and  slays,  that  he  means  to  give  to  the 
public  a*  clear  and  intelligible  method  of  book<^ 
keeping,  such  as  was  never  before  printed.     It 
appears,  theriefore,  that  he  considered  his  book  as 
the  first  of  the  kind  ever  published  in  Germany- 
It  is  worthy  of  remark,  that  even  at  the  end  of 
the^sixteenth  century,  the  Italian  method  of  book^ 
keeping  began  to  be  applied  to  finances  and  pub- 
lic accounts.      In  the  works  of  the  celebrated 
Simon  Stevin,  published  at  Leyden  in  Dutch, 
and  the  same  year  in  Latin,  we  find  a  system  of 
book-keeping,  as  applied  to  finances,  drawn  up  it 
appears  for  the  use  of  Maurice  prince  of  Orange. 
To  this  treatise  is  prefixed,  in  Dutch  and  Latin, 
a  dedication  to  the  duke  of  Sully,  in  which  the 
author  says,  that  his  reason  for  dedicating  the 
work  to  Sully  was,  because  the  French  had  paid 
the  greatest  attention  to  improve  the  method  of 

•  The  whole  title  runs  thus :  Ein  Teyitsh  verstendig  Buchhaltcn 
faf  herren  oder  gesdlschafter  inhalt  wellischem  process,  des  gleychen 
Torhin  nie  der  jugent  is  f&rgetragen  worden,  noch  in  druck  kummen, 
durch  Joann  Gotlieb  begriiFen  und  gestelt.  Darzu  etlich  unterricht 
(ur  die  jugent  und  andere,  wie  die  posten  so  auss  teglicher  handlung 
fliessen  und  furfallen,  soUen  im  jornal  nach  kunstlicher  und  buch- 
haltischer  art  gemacht,  eingeschrieben  und  nach  malss  zu  buch  gfc» 
pracht  werden.    Cum  ^atia  et  pmikgio.    JLaus  Deo. 
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keeping  puUic  accounts.  The  ivotk  begins 
with  a  conversation^  which  took  place  bet^veeh 
Stevin  and  prince  Maurice,  riespecting  the  ap^ 
plication  of  book-keeping  to  public  aecountd, 
tod  in  which  he  explains  to  the  prince  the  prin* 
ci||)les  of  mercantile  book-keeping.  This  conver*- 
s^tioft  commences  with  explaining  the  noitum  of 
debit  and  credit,  and  the  principal  accounts* 
Then  follow  a  short  journal  tod  ledger,  in  which 
occur  only  the  most  common  transactions;  and 
the  whole  concludes  with  an  account  6f  the  other 
books  necessary  for  regular  book-keeping,  and  of 
the  manner  of  balancing.  Stevin  expressly  says, 
that  prince  Maurice,  in  the  year  1604,  caused 
the  treasury  accounts  to  be  made  out  after  the 
Italian  method,  by  an  experienced  book-keeper, 
with  the  best  success;  but  how  long  this  regulation 
continued  I  have  not  been  able  to  learn.  Stevin 
supposes,  in  this  system,  three  ministers,  and  thre^ 
different  accounts:  a  qiusestcr^  whb  receives  the 
revenues  of  the  domains;  an  acceptor,  who  re^ 
beives  all  the  other  revenues  of  the  prince ;  and  ft 
thesaurarius  (treasurer),  who  has  tiie  care  of  the 
expenditure.  All  inferior  offices  for  receiving  or 
disbursing  are  to  send  from  their  books  monthly 
extracts,  which  are  to  be  doubly-entered  in  a 
principal  ledger;  so  that  it  may  be  seen  at  all 
times  how  much  remains  in  the  hands  of  each  re- 
ceiver, and  bow  much  each  has  to  collect  from 
the  debtors*    Oiie  caitiik)C  help  admiring  the  inge* 


nuity  of  tbe  Latin  tranj3lator»^  who  baa  ^^imd  q^, 
or  at  least  invented,  words  to  eK{Mresj9  3Q  vwny 
new  tercns  unknown  to  tbe  ancient  Romnna,  Tb^ 
learned  reader  may,  perhaps,  npt  b^  dis{>lQasc4 
with  tbe  following  specimen.  Book-keeping  i^ 
called  apalogistica  qt  apohgismus;  a  b^Qok-keepor 
upQloguta;  the  ledger  codex  accepti  e^rpmsifWf 
tbe  cash*book  arcarii  liber;  the  expense^book  im- 
penearum  liber ;  the  waste-book  Uber  deletitim; 
accounts  are  called  nomina;  stock  account  mr$; 
profit  and  loss  account  luQri  dammqw  ratiociniuniy 
cmtentio  or  sortium  comparatio ;  the  final  balance 
epHogismus;  the  chamber  of  accounts,  or  countings 
house,  logisterium^  &c. 

In  the  end  of  this  work  Stevin  endeavours  to 
9bew  that  the  Romans,  or  rather  the  Greeiany 
(for  the  former  knew  scarcely  any  thing  but  what 
tbe  latter  had  discovered),  were,  in  some  measure^ 
acquainted  with  book-keeping,  and  supports  his 
conjecture  by  quoting  Cicero's  oration  for  Roscius. 
I  confess  that  the  following  passage  in  Pliny,  For^^ 
tun(£  omnia  e^vpensa^  huic  omnia  feruntur  accepte^ 
et  in  tota  ratione  mortaliiim  sola  utramque  paginam 
facity'\  as  well  as  the  terms  tabula  accepti  et  eapemi; 
nomina  translata  in  tabulasy  seem  to  indicate  that 
the  Romans  entered  debit  and  credit  in  their  books, 
aa  two  different  pages ;  but  it  appears  to  me  not 

•  Bayle  says,  that  the  Latin  translation  of  Stevin's  works  was  ex- 
ecuted principally  by  Willebrord  Snellius. 
t  lib*  ii*  cf^pu  7* 
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yet  proved,  and  improbable,  that  they  were  ac- 
quainted with  our  scientific  method  of  book-keep- 
ing ;  with  the  mode  of  opening  various  accounts ; 
of  comparing  them  together,  and  of  bringing 
them  to  a  final  balance.  As  bills  of  exchange 
and  insurance  were  not  known  in  the  commerce 
of  the  ancients,  the  business  of  merchants  was  not 
so  intricate  and  complex,  as  to  require  such  a  va- 
riety of  books  and  accounts  as  is  necessary  in  that 
of  the  moderns. 

Klipstein  is  of  opinion  that  attempts  were  made 
in  France  to  apply  book-keeping,  by  double- 
entry,  to  the  public  accounts,  under  Henry  IVj 
afterwards  under  Colbert,  and  again  in  the  year 
1716.  That  attempts  were  made,  for  this  pur- 
pose, under  Henry  IV,  he  concludes  from  a  work 
entitled  An  inquiry  into  the  finances  of  France; 
but  I  do  not  know  whether  what  the  author  says 
be  sufficient  to  support  this  opinion. 

Those  who  have  paid  attention  to  the  subject 
of  finances  know  that,  for  twenty  or  thirty  years 
past,  mercantile  book-keeping  has  begun  to  be 
employed  at  Vienna,  in  order  to  facilitate  the  ma- 
nagement of  public  accounts,  which  in  latter 
times,  and  in  large  states,  have  been  swelled  to  a 
prodigious  extent.  For  this  improvement  we  are 
indebted  to  several  works,  some  of  them  expen- 
sive, intended  as  introductions  to  this  subject. 
One  of  these  is  by  counsellor  Puchberg,  another 
by  Mr.  St  Julian,  chaplain  to  the  charity-schools^ 
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and  another  by  Adam  Von  Heidfeld.*  Stevin*s 
work  before  mentioned  shews  clearly  that  this  im- 
provement is  not  new ;  and  seems  to  lessen  what 
is  said  in  a  work  published  in  1777,t  ^^^*  count 
Zihzendorf  was  the  author  or  patron  of  that  ex- 
cellent invention,  the  application  of  the  Italian 
method  of  book-keeping  by  double-entry  to  fi- 
nances and  public  economy. 


ODOMETER. 

Ant  Odometer,  Pedometer,  or  Waywyser,  is  an 
instrument  or  machine,  by  which  the  steps  of  a 
person  who  walks,  or  the  revolutions  made  by  the 
wheel  of  a  carriage,  can  be  counted;  and  by 
which  the  distance  that  one  has  travelled  can  be 
ascertained.  Vitruvius,  in  his  tenth  book,J  de- 
scribes a  nmchine  of  this  kind  for  a  carriage,  and 
which,  in  his  opinion,  would  answer  for  a  ship. 
We  are  told  by  Capitolinus,  in  the  Life  of  the 

*  A  short  account  of  this  improvement^  and  the  writings  it  gave 
rise  to^  may  he  found  in  Klipsiein,  Grundsatze  der  wissenschaft  rech- 
nungen  einzurichten.  Leipzig  1778.  8vo.  and  also  in  another  work, 
by  the  same  author,  entitled  Grundsatze  der  rechnungswissenschqft 
4ntf  das  privatermogen  angewendei.  Wien  1774.  fol. 

+  Denkwurdigkeiten  von  Wien  1777.  Svo.  p.  210. 

X  C.  14.  Nicolai,  in  the  first  part  of  his  Travels,  has  translated  this 
description  of  an  odometer,  and  illustrated  it  with  a  figure  by  H.  Ca« 
tel .  Explanations  of  the  above-mentioned  passage  of  Vitruvius,  which 
throw  little  light  on  the  subject,  may  be  found  in  various  editions  of 
that  author,  such  as  that  by  Gualterus  H.  Rivius  Medic,  et  Mathem. 
Basiliae  1675.  fol. 
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the  history  of  which  is  still  involved  in  obscurity ;  and  the 
uncommon  qualifications  requisite  in  a  task  of  this  kind ; 
it  is  much  to  be  regretted  that  no  farther  continuation  of 
k  can  be  expected  from  the  author^  as  he  has  now  paid  the 
last  debt  to  nature. 

The  translator  must  again  advert  to  the  numerous  diffi- 
culties which^  as  in  the  preceding  parts,  occurred  to  him 
while  engaged  on  the  additional  volume.  It  was  his  anx- 
ious desire  to  avoid  eirors  as  far  as  possible ;  but  he  has 
not  the  vanity  to  suppose  that  his  exertions  have  been  al- 
ways successful.  He,  however,  trusts  that  the  reader, 
should  he  find  any  cause  for  censure,  will  take  into  serious 
consideration  the  nature  of  the  original,  and  the  variety 
of  the  subjects  on  which  it  treats,  before  he  proceeds  to 
pass  sentence. 
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and  that  other  nations  borrowed  it,  as  well  as  va- 
rious short  methods  of  reckoning,  from  their  mer- 
cantile houses,  at  the  time  when  all  the  East-India 
trade  passed  through  Italy, 

De  la  Porte  says,*  "  About  the  year  1495, 
"  brother  Luke,  an  Italian,  published  a  treatise  of 
"  it  in  his  own  language.  He  is  the  oldest  author 
"  I  have  seen  upodi  the  subject"  Anderson,  in 
,  his  Historical  and  chronological  deduction  of  the 
origin  of  commerce,!  gives  the  following  ac- 
count: "  In  all  probability,  this  art  of  double- 
entry  accounts  had  its  rise,  or  at  least  its  revival, 
among  the  mercantile  cities  of  Italy :  possibly 
*  it  might  be  first  known  at  Venice,  about  the  time 
'^  that  humeral  algebra  was  taught  there ;  frocxi  the 
"  principles  of  which  science  doubie-entry,  or 
^  what  w«  cail  merchants  accoufvts,  seems  to  have 
^^  bttsk  dedixded.  It  is  said  lihat  Ltccas  de  Burg^ 
^'a  friar^  was  tbe  first  European  author  who 
^'  pnUisfafed  -his  a^ebraic  wack  at  Venice,  aono 

This  anKbor,  who  was  one  t£  tbe  greatest  mathe- 
maticians fif  the  fif(beehth  century^  and  who  is  sii(>* 
fiosed  to  be  Ibe  fiiBt  person  whe  acqdured  a  kioow* 
ledge  of  algebra  from  the  wridngs  of  the  Arsdiiaas, 
was  called  Lucas  Paciolus,  e  Burgo  &  SepalcbrL 
He  was  a  Franciscan,  andao  amuaiiied  fnm  a  town 

*  La  science  des  n^^ians  et  teneurs  d^  livres^  Paris  1754*  Svo. 
p.  Ifi. 
t  yuL  L^fk  «08. 
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ancl  that  other  nations  borrowed  it,  as  well  as  va- 
rious short  methods  of  reckoning,  from  their  mer- 
cantile houses,  at  the  tim€  when  all  the  East- India 
trade  passed  through  Italy. 

De  la  Porte  says,*  "  About  the  year  1495, 
"  brother  Luke,  an  Italian,  published  a  treatise  of 
"  it  in  his  own  language.  He  is  the  oldest  author 
"  I  have  seen  updn  the  subject"  Anderson,  in 
,  his  Historical  and  chronological  deduction  of  the 
origin  of  commerce,  f  gives  the  following  ac- 
count: "  In  all  probability,  this  art  of  double- 
entry  accounts  had  its  rise,  or  at  least  its  revival, 
among  the  mercantile  cities  of  Italy :  possibly 
*  it  might  be  first  known  at  Venice,  about  the  time 
'^  that  numeral  algebra  was  taogfat  there ;  from  the 
^'  principles  of  which  science  douUe-entry,  or 
'^  what  we  call  naerdiBnts  accooots,  ^seems  to  bare 
^^  bttsk  dedixded.  It  is  said  lihat  Ltccas  de  Burg9y 
^' a  friar^  wais  the  first  European  author  wbo 
^'  pnbitsbed  -his  a^ebraic  work  at  Venice,  anno 
"  1494." 

.  Tins  anKbor,  who  was  one  of  the  greatest  mathe- 
maticians fif  the  fifteenth  century^  and  who  is  sufH 
fiosed  to  be  Ibe  fiiBt  person  who  mcqdured  ^  koow* 
ledge  of  algebra  from  the  v^ridngs  of  the  Aradiiaiis, 
was  called  Lucas  Paciolus,  e  Burgo  &  Sepalcbri. 
He  was  a  Franciscan,  and  so  smuaiiied  fnm  a  town 

*  La  science  des  n^^ians  et  teneurs  d^  livres^  Paris  1754*  8to. 
t  V«d.  L^fk  «08. 


ifj  the  ducby  pf  Urbino,  ou  the  Flprentine  con^ 
^x^9  c^led  Burgo  S.  SepqlcbrP** 
.  Anderspp  t^Ue  U3,t  th^t  he  h^d,  in  hh  pos^- 
f}099ion^  th?  pldeat  boak  published  in  England  in 
w\nQh  »ny  aco^MPt  is  given  of  the  method  of  bookr 
kwpiog  by  double-entry.  It  wft«  printed  at  Lon- 
dpR,  m  I569f  ia  fpiip.    The  aulthor,  who^e  name  is 

*  In  Scriptpre^  ordifiis  Minorjanii  quibus  accessit  syllabus  eorun^ 
([ui,  ex  eoidem  ordine^  pro  fide  Christ!  fortiter  occubuerunt — Recensuit 
Fr.  Laoas  Waddingas,  ejusdem  instituti  theologos,  Romas  1650,  fol., 
fi  woik  r^kpned  by  Beyer,  Vogt,  aod  ofber9»  among  the  v/eiy  icaie^ 
books,  is  the  following  information,  p.  238,  respecting  tl^is  authpr : 
"  Lucas  Paciolus  e  Burgo  S.  Sepulchri,  prope  fines  Etruriae,  omnem 
pene  rationem  mathematicae  disciplinee  Italica  lingua  complexus  est; 
epQscripsit  enin^  De  diyina  prppprtiooe  compendiui^ ;  De  arithmetica ; 
De  propoirtion^bus  et  propQrtipnalitatlb^s  j  opus  egiregium  et  erudi" 
ditum,  rudi  tamen  Minerv^,  ad  Guidobaldum  Urbini  ducem ;  De 
quinquecorporibus  regularibus ;  De  majusculis  sdphabeti  litteris  pin- 
gendis  5  )>e  ct^rporui^  solidormn  et  vacuonim  figuris,  cum  suis  no- 
menclati^ris.  ^cm^  sunt  Ven^tiis  ^no  I  dOQ.  Transtulit  Euclidem 
in  linguam  Italicam,  et  alia  ejusde;u  scientiae  composuit  opuscula/' 
The  same  account  is  given  in  Bibliotheca  Umbriae,  Mve  De  scriptori- 
Vn* Ujjobxm,  auctcNreLudovioo Jaoobillo.  Fulginiae  i658. 4to.  p.  1 80. 
Hie  oldest  ifQxks  pf  thi^  author,  a^  .o^ntioned  in  Origii^e  e  progress! 
della  stapipa^  o  sia  delV  arte  impressoria,  e  noti^ie  dell*  opere  stampate 
d^*  anno  1457  sino  all'  anno  1600.   Bologna  1722. 4to. ;  t6  the  de- 
^iiMiQci  of  which  18  subscribed  PellegriDo  Antonio  Orlandi,  are  Fr. 
XiVCse  4^  Qurgo  S.  Sepulchri  Arkhmetica  et  geometfia,  Italice)  cha^ 
racteribus  Goth.  Ven.  1494.  fol.  Liber  de  algebra.  Ven.  J494.  This 
k  the  work  quoted  by  Anderson.   Those  who  are  desirous  of  further 
kiformation  respecting  Lucas  dt  Burgo,  may  consult  HeUbronneri 
His^iia  matheseos  universpe.    Lipsiae  1743.  4to.  p.  520.    Histoirf 
des  mathematiques,  parM.  Montucla.  Paris  1758.  4to.  t.  i.  p.  441 — 
476.     Histoire  des  progi^  de  Tesprlt  humain  dans  ies  sciences  ex<- 
actes,  par  Saverien.    Paris  1766.  8vo.  p.  18  et  36. 
t  Vol.  i.  p.  409. 
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James  Peele,  says,  in  his  preface,  that  be  had  in- 
structed many  mercantile  people  in  this  art,  which 
bad  been  long  practised  in  other  countries,  though 
in  England  it  was  then  undoubtedly  new.  One 
may  readily  believe,  that  Mr.  Anderson  was  not 
ignorant  of  the  difference  between  the  method  of 
book-keeping  by  single,  and  that  by  double-entry ; 
but  he  produces  nothing  to  induce  us  to  believe 
that  Peele  taught  the  latter,  and  not  the  former ; 
for  what  he  says  of  debit  and  credit  is  of  no  im- 
portance, as  it  may  be  applied  also  to  the  method 
by  single-entry. 

Of  this  Peele  no  mention  is  made  in  Ames' 
Typographical  antiquities;  but  in  that  work*  there 
is  an  account  of  a  still  older  treatise  of  book-keep- 
ing, entitled  A  briefe  instruction  and  manner  how 
to  keepe  bookes  ofaccompts,  after  the  order  of  debitor 
and  creditor y  and  as  well  for  proper  accomptSy  par- 
tible j  S^c.  by  three  bookes^  named  the  memorially^ 
journally  and  leager.  Newly  augmented  and  set 
forth  by  John  Mellis  schole  maister.  London  1588. 
12mo.  Mellis,  in  his  preface,  says  thit  he  is  only 
the  re-publisher  of  this  treatise,  which  was  before 
published  at  London  in  1543  by  a  schoolmaster 
named  Hugh  Oldcastle.  From  the  above  title, 
and  particularly  from  the  three  account  books 
mentioned  in  it,  I  am  inclined  to  believe  that  thii? 
work  contained  the  true  principles  of  book-keep- 
ing by  double-entry. 

'     ♦P.410. 
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The  oldest  German. work  on  book<»keeping  by 
double-entry,  with  which  I  am  at  present  acquaint- 
ed, is  one  written  by  John  Gotlieb,  and  printed  at 
Nuremberg,  by  Frederick  Pey pus,  in  153 1.*  The 
author,  in  his  pre&ce,  calls  himself  a  citizen  of 
Nuremberg,  and  siays,  that  he  means  to  give  to  the 
public  a*  cl^r  and  intelligible  method  of  book*^ 
keeping,  such  as  was  never  before  printed.  It 
appears,  theriefore,  that  he  considered  his  book  as 
the  first  of  the  kind  ever  published  in  Germany • 

IX  is  worthy  of  remark,  that  even  at  the  end  of 
the^sixteenth  century,  the  Italian  method  of  book^ 
keeping  began  to  be  applied  to  finances  and  pub- 
lic accounts.  In  the  works  of  the  celebrated 
Simon  Stevin,  published  at  Leyden  in  Dutch, 
and  the  same  year  in  Latin,  we  find  a  system  of 
book-keeping,  as  applied  to  finances,  drawn  up  it 
appears  for  the  use  of  Maurice  prince  of  Orange. 
To  this  treatise  is  prefixred,  in  Dutch  and  Latin, 
a  dedication  to  the  duke  of  Sully,  in  which  the 
author  says,  that  his  reason  for  dedicating  the 
work  to  Sully  was,  because  the  French  had  paid 
the  greatest  attention  to  improve  the  method  of 

♦  The  whole  title  runs  thus :  Ein  Teptsh  verstendig  Buchhalten 
faf  herren  oder  gesdlschafter  inhalt  wellischem  process,  des  gleychen 
TOrhin  nie  der  jugent  is  furgetragen  worden,  noch  in  driick  kummen^ 
durch  Joann  Gotlieb  begriffen  und  gestelt.  Darzu  etlich  unterricht 
fur  die  jugent  und  andere,  wie  die  posten  so  auss  teglicher  handlung 
fliessen  und  furfallen,  soUen  im  jornal  nach  kunstlicher  und  buch- 
haltischer  art  gemacht,  eingeschrieben  und  nach  malss  zu  buch  gfe» 
pracht  werden.    Cum  gratia  et  privilegio. '  JLaus  Deo. 
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keeping  public  accounts.  The  work  begins 
with  a  conversation^  which  took  place  betweeh 
Stevin  and  prince  Mauric^,  respecting  the  ap^ 
plication  of  book-keeping  to  public  account^ 
and  in  which  he  explains  to  the  prince  the  prin* 
cijples  of  mercantile  book-keeping.  This  cotiVei'<^ 
satioti  commences  with  e%plaihing  the  nature  of 
debit  and  credit,  and  the  principal  accounts* 
Then  follow  a  short  journal  and  ledger,  in  which 
occur  only  the  most  common  transactions;  and 
the  whole  concludes  with  an  account  of  the  other 
books  necessary  for  regular  book-keeping,  and  of 
the  manner  of  balancing.  Stevin  expressly  says, 
that  prince  Maurice,  in  the  year  1604,  caused 
the  treasury  accounts  to  be  made  out  after  tht 
Italian  method,  by  an  experienced  book-keeper, 
with  the  best  success ;  but  how  long  this  regulation 
continued  I  have  not  been  able  to  learn*  Stevin 
supposes,  in  this  system,  three  ministers,  and  thre^ 
different  accounts :  a  qzuestory  wh6  receives  the 
revenues  of  the  domains;  an  acceptor y  who  re^ 
ceives  all  the  other  revenues  of  the  prince ;  and  a 
thesaurarius  (treasurer),  who  has  ttie  care  of  the 
expenditure.  All  inferior  offices  for  receiving  or 
disbursing  are  to  send  from  their  books  monthly 
extracts,  which  are  to  be  doubly-entered  in  a 
principal  ledger;  so  that  it  may  be  seen  at  all 
times  how  much  remains  in  the  hands  of  each  re- 
ceiver, and  how  much  each  has  to  collect  from 
the  debtors*    One  casadot  heijp  admiring  the  ioge* 


juiity  of  the  Latin  traiuilator,*  who  bas  fi^wd  wi^ 
or  at  least  invented,  \i^ords  to  eK[tfes3  so  imny 
new  terms  unknown  to  the  ancient  Romans*  Tb^ 
learned  reader  may,  perhaps,  not  U^  disploas^ 
with  the  following  specimen.  Book-keeping  i$ 
called  apalogistif  a  or  apohgismus;  a  bspok-k^ep^ 
upglogista;  the  ledger  codex  accepti  espw^fuej; 
the  cash-book  arcaru  liber;  the  expense*book  inh 
pemarurn  liber ;  the  waste-book  liber  deletitiw; 
accounts  are  called  nomina;  stock  account  sor^; 
profit  and  loss  account  luQri  damniqtie  ratiocinium^ 
cmtentio  or  sortium  comparatio ;  the  final  balance 
epHogumus;  the  chamber  of  accounts,  or  countings 
house,  logisterium,  &c. 

In  the  end  of  this  work  Stevin  endeavours  to 
9bew  that  the  Romans,  or  rather  the  Grecian^ 
(for  the  former  knew  scarcely  any  thing  but  what 
the  latter  had  discovered),  were,  in  some  measure^ 
acquainted  with  book-keeping,  and  supports  hi$ 
conjecture  by  quoting  Cicero's  oration  for  Roscius. 
I  confess  that  the  following  passage  in  Pliny,  For^ 
tufidB  omnia  expensa^  huic  omnia  feruntur  acceptu^ 
et  in  iota  ratione  mortalium  sola  utramque  paginam 
facity^^  as  well  as  the  terms  tabulce  accepti  et  eapemi; 
nomina  translata  in  tabulasy  seem  to  indicate  that 
the  Romans  entered  debit  and  credit  in  their  books^ 
an  two  different  pages ;  but  it  appears  to  me  not 

*  Bayle  says,  that  the  Latin  translation  of  Stevin's  works  was  ex- 
ecuted principally  by  Willebrord  Snellius. 
t  lib*  U'  cap.  ?• 
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yet  proved,  and  improbable,  that  they  were  ac- 
quainted with  our  scientific  method  of  book-keep- 
ing ;  with  the  mode  of  opening  various  accounts ; 
of  comparing  them  together,  and  of  bringing 
them  to  a  final  balance.  As  bills  of  exchange 
and  insurance  were  not  known  in  the  commerce 
of  the  ancients,  the  business  of  merchants  was  not 
so  intricate  and  complex,  as  to  require  such  a  va- 
riety of  books  and  accounts  as  is  necessary  in  that 
of  the  moderns. 

Klipstein  is  of  opinion  that  attempts  were  made 
in  France  to  apply  book-keeping,  by  double- 
entry,  to  the  public  accounts,  under  Henry  IV^ 
afterwards  under  Colbert,  and  again  in  the  year 
1716.  That  attempts  were  made,  for  this  pur- 
pose, under  Henry  IV,  he  concludes  from  a  work 
entitled  An  inquiry  into  the  finances  of  France; 
but  I  do  not  know  whether  what  the  author  says 
be  sufficient  to  support  this  opinion. 

Those  who  have  paid  attention  to  the  subject  . 
of  finances  know  that,  for  twenty  or  thirty  years 
past,  mercantile  book-Jceeping  has  begun  to  be 
employed  at  Vienna,  in  order  to  facilitate  the  ma- 
nagement of  public  accounts,  which  in  latter 
times,  and  in  large  states,  have  been  swelled  to  a 
prodigious  extent.  For  this  improvement  we  are 
indebted  to  several  works,  some  of  them  expen- 
sive, intended  as  introductions  to  this  subject. 
One  of  these  is  by  counsellor  Puchberg,  another 
by  Mr.  St  Julian,  chaplain  to  the  charity-schools. 
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and  another  by  Adam  Von  Heidfeld.*  Stevin's 
work  before  mentioned  shews  clearly  that  this  im- 
provement is  not  new ;  and  seems  to  lessen  what 
is  sfud  in  a  work  published  in  1777,t  ^^**  count 
Zinzendorf  was  the  author  or  patron  of  that  ex- 
cellent invention,  the  application  of  the  Italian 
method  of  book*keeping  by  double-entry  to  fi- 
nances and  public  economy. 


ODOMETER. 

An  Odometer,  Pedometer,  or  Waywyser,  is  an 
instrument  or  machine,  by  which  the  steps  of  a 
person  who  walks,  or  the  revolutions  made  by  the 
wheel  of  a  carriage,  can  be  counted;  and  by 
which  the  distance  that  one  has  travelled  can  be 
ascertained.  Vitruvius,  in  his  tenth  book,:];  de- 
scribes a  mftachine  of  this  kind  for  a  carriage,  and 
which,  in  his  opinion^  would  answer  for  a  ship. 
We  are  told  by  Capitolinus,  in  the  Life  of  the 

*  A  short  account  of  this  improvement,  and  the  writings  it  gave 
rise  to,  may  be  found  in  Klipstein,  Grundsatze  der  wissenschqft  rech- 
nungen  einzurichien,  Leipzig  1778.  8vo.  and  also  in  another  work, 
by  the  same  author,  entitled  Grundsatze  der  rechnungswissenschqft 
ai^f  das  pfivatermogen  angewendet.  Wien  1774.  fol. 

+  Denkwurdigkeiten  von  Wien  1777.  8vo.  p.  210. 

X  C.  14.  Nicolai,  in  the  first  part  of  his  Travels,  has  translated  this 
description  of  an  odometer,  and  illustrated  it  with  a  figure  by  H.  Ca* 
tel.  Explanations  of  the  above-mentioned  passage  of  Vitruvius,  which 
throw  little  light  on  the  subject,  may  be  found  in  various  editions  of 
that  author,  such  as  that  by  Gualtenis  H.  Rivius  Medic,  et  Mathem. 
BasilisB  1675*  fol. 
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the  history  of  which  is  still  involved  in  obscurity;  and  the 
uncommon  qualifications  requisite  in  a  task  of  this  kind ; 
it  is  much  to  be  regretted  that  no  farther  continuation  of 
it  can  be  expected  from  the  author^  as  he  has  now  paid  the 
last  debt  to  nature. 

The  translator  must  again  advert  to  the  numerous  diffi- 
culties which^  as  in  the  preceding  parts^  occurred  to  him 
while  engaged  on  the  additional  volume.  It  was  his  anx- 
ious desire  to  avoid  errors  as  far  as  possible ;  but  he  has 
not  the  vanity  to  suppose  that  his  exertions  have  been  al- 
ways successful.  He,  however,  trusts  that  the  reader, 
should  he  find  any  cause  for  censure,  will  take  into  serious 
consideration  the  nature  of  the  original,  and  the  variety 
of  the  isubjects  on  which  it  treats,  before  he  proceeds  to 
p^te  sentence.      . 
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AmH-ica,  but  complains  of  the  negligence  witli 
wbicti  it  was  practised.  In  a  passage,  however,  in 
the  Vienna  edition,  and  wliich  lias  probably  been 
added  byGobet,  we  are  told  that,  in  the  year  lG09, 
Barba  attempted  to  fix  quicksilver,  and  with  that 
view  bethought  himself  of  mixing  it  with  fine 
pounded  silver  ore;  that  he  at  first  imagined,  with 
Mirprise,  that  he  had  obtained  a  mass  of  silver,  but 
that  be  soon  perceived  that  the  mercury  was  not 
changed  into  silver,  but  had  only  attracted  the 
particles  of  that  metal.  "  I  was,"  adds  Barba, 
"  highly  pleased  with  my  new  discovery  of  ma- 
"  naging  ore,  of  extracting  its  contents,  and  of 
"  refining  it;  and  this  method  I  continued  to  prac- 
I  imagine  that  Barba  was  still  in  Europe 
in  1609)  and  made  that  experiment  before  he  was 
acquainted  with  the  smelting- works  in  America. 
I  am,  however,  of  opinion,  that  one  will  see 
by  the  original,  that  Barba  did  not  wish  to  claim 
the  invention  of  amalgamation  as  practised  in  the 
raioes  of  America. 


DRY  GILDING. 


Det  gilding,  as  it  is  called  by  some  workmen, 
is  a  light  method  of  gilding,  by  sleeping  linen  rags 
in  a  solution  of  gold,  then  burning  them ;  and,  with 
a  piece  of  cloth  dipped   in   salt-water,  rubbing 
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and  that  other  nations  borrowed  it,  as  well  as  va- 
rious short  methods  of  reckoning,  from  their  mer- 
cantile houses,  at  the  tirae.wh^nallthe  £ast*India 
trade  passed  through  Italy, 

De  la  Porte  says,*  "  About  the  year  1495, 
"  brother  Luke,  an  Italian,  published  a  treatise  of 
"  it  in  his  own  language.  He  is  the  oldest  author 
"  I  have  seen  upon  tlie  subject"  Anderson,  in 
,  his  Historical  and  chronological  deduction  of  the 
origin  of  commerce,  t  gives  the  following  ac- 
count: "  In  all  probability,  this  art  of  double- 
"  entry  accounts  had  its  rise,  or  at  least  its  revival, 
"  among  the  mercantile  cities  of  Italy :  possibly 
"  it  might  be  first  known  at  Venice,  about  the  time 
'^  that  numeral  algebra  was  taoght  there ;  from  the 
"  principks  of  Tvliich  sciaace  doubie^ntry,  or 
^  wfaatiw call  merchants  accounts,  :seeins  to  have 
*^  btesL  deditcod.  It  is  said  t^at  Lucas  de  Burg^ 
^^  a  friar^  was  the  first  European  author  who 
^'  pnbiisfaed  -his  m^ebraic  work  ai  Venice,  anno 

.  This  sotthfor,  who  teas  one  df  the  greiutest  matfae* 
matiGians  ^f  the  fifteenth  century^  and  who  is  sup* 
posed  to  be  the  fiist  person  who  acquired  a  knoW* 
ledgeof  algebra  from  the  writings  of  the  Araiiiaas, 
was  called  Lucas  Paciolus,  e  Burgo  &  Sepfcildm. 
He  was  a  iFranciscaa,  imdso  somatned  fram  a  town 

*  La  science  des  n^gocians  et  teaeurs  d^  livres,  Paris  1754*  8to. 


in  the  ducby  pf  Urbino,  ou  the  Flprentin©  con- 
)$i|^  c^led  BuFgo  S.  SepulcbfQ,* 
.  Anderson  t^Ue  us,t  thftt  he  h^d,  in  bb  pos^- 
j5^93ion^  tb?  plde$t  book  published  in  England  in 
i^bicb  »ny  aco^MPt  is  giyei)  of  the  method  of  bookr 
k^€|piog  by  doubli^entry.  It  wft$  printed  at  Loi)- 
dof),  in  1569,  io  foUo.    Thie  aulthor,  who^e  name  is 

*  In  Scriptore^  ordifiis  Minorunii  quibus  accessit  syllabus  eorun^ 

(pii,  ex  eoilem  ordine,  pro  fide  Christi  fortiter  occubuerunt — Recensuit 

Fr.  Laosis  Waddingus,  ejusdem  instkuti  tbeologus,  Romas  1650,  foL, 

fi  woik  r^koned  by  Beyer,  Vogt,  aod  others,  among  the  v/eiy  icaie^ 

books,  is  the  following  information,  p.  238,  respecting  tl^is  authpr : 

"  Lucas  Paciolus  e  Burgo  S.  Sepulchri,  prope  fines  Etruriae,  omnem 

penerationem  mathematicae  discipUnee  Italica  lingua  complexus  est; 

eonscripsit  enin^  De  divint  pippprtione  compendiui^ ;  De  arithmetica ; 

De  proportion^bus  et  propQrti.Qnalitadbus;  opus  egregium  et  erudi^ 

ditum,  nidi  tamen  Minerv^,  ad  Guidobaldum  Urbini  ducem ;  De 

quinquecorporibus  regularibus ;  De  majusculis  sdphabeti  litteris  pin- 

geodts^  )>e  cprporui^  solidormn  et  vacuonim  figuris,  cum  suis  no- 

i^enclati\rb.  E^cusa  sunt  Venetiis  ^no  1 509.  Transtulit  Euclidem 

in  linguam  Italicam,  et  alia  ejusdepi  scientiae  composuit  opuscula.*' 

The  same  account  is  given  in  Bibliotheca  Umbriae,  Mve  De  scriptori- 

Vm9  Ujjobxm,  avctoreLudovico  Jooobillo.  Fulginiae  i658 .  4to.  p.  1 80. 

The  old^t  w9rj(s iof  tjbi^  author,  ^.o^ntioned  in  Origii^e  e  progrcsai 

della  stapapa^  o  siadelV  arte  impressoria,  e  noti^ie  dell*  opere  stampate 

datH'  anno  1457  sino  all*  anno  16OO.    Bologna  1722. 4to. ;  t6  the  de- 

^ii^Msioa  of  which  is  subscribed  Pellegrino  Antonio  Orlandi,  are  Fr. 

Lucae  de  Qnrgo  S.  Sepulchri  Arkhmetica  et  geometria,  Italice)  cha^ 

racteribus  Goth.  Ven.  1494.  fol.  Liber  de  algebra.  Ven.  1494.  This 

18  the  work  quoted  by  Anderson.   Those  who  are  desirous  of  further 

ioformation  respecting  Lucas  de  Burgo,  may  consult  HeUbronneri 

His^>na  matheseos  univer^.    Lipsiae  1743.  4to.  p.  520.    Histoirf 

des  mathematiques,  par  M.  Montucla.  Paris  1768.  4to.  t.  i.  p.441— 

476.     Histoire  des  progi^s  de  Tesprit  humain  dans  ies  sciences  ex<- 

actes,  par  Saverien.    Paris  1766.  8vo.  p.  18  et  3d. 

t  Vol.  i.  p.  409. 
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the  English,  but  to  ttie  Italians,  and  properly  t0> 
the  Sicilians.  Antonino  Cento,  an  artist  of  Pv 
lermo,  found  out  the  gold  varnish,  and  in  the  year 
1680  published  there  an  account  of  the  method  of 
preparing  it.  That  work  I  have  never  seen;  bi^ 
I  found  tliis  information  in  a  book  printed  at  Pfi; . 
lermo  in  1704,  and  etUitled  The  Inventions  of  tht 
Sicilians.*  Among  the  few  important  things 
contained  in  this  book,  the  greater  part  of  which 
is  compiled  from  old  Latin  writers,  there  is,  in  thp 
additions,  a  receipt  how  to  prepare  the  gold  var-r 
nisli  (vernice  d^oro).  The  whole  account  I  shall 
transcribe,  as  the  authors  of  the  French  Journal  of 
agriculture,  commerce,  and  the  arts,  thought  it 
worth  their  trouble  to  make  it  known  in  that 
work  in  1778. 

"  Take  gum  lac,  and  having  freed  it  from  the 
filth  and  bits  of  wood  with  which  it  is  mixed,  put 
it  into  a  small  linen  bag,  and  wash  it  in  pure  water, 
till  the  water  no  longer  becomes  red ;  then  take  it 
from  the  hag  and  suffer  it  to  dry.  When  it  is  per- 
fectly dry,  pound  it  very  fine;  because  the  finer  it 
is  pounded  it  will  dissolve  the  more  readily.  Thea 
take  four  parts  of  spirit  of  wiae,  and  one  of  the 
gum,  reduced  as  before  directed,  to  an  impalpa-r 
ble  powder,    so  that    for  every  four   pounds  of 


,  •  L^SicUiainveDtticei  Dvero,  LcmvcDzloneloderoti  rv 

lis,  opera  [Id  Dottor.D.VincetizoAunaiPakrmitaiio:  conlidiverU^ 
menli  geiiiali,  oiservazioni  e  giuDte  all'  litem,  di  D.  Antonio  Mos 
gilore, sacefdotePalcrmitanu.   InPatcrmoi7<U.  SOOp^esinqua 


\ 
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The  oldest  German. work  on  book*keeping  by 
double-entry,  with  which  I  am  at  present  acquaint- 
ed, is  one  written  by  .John  Gotlieb,  and  printed  at 
I^uremberg,  by  Frederick  Pey pus,  in  153 1.*  The 
author,  in  his  preface,  calls  himself  a  citizen  of 
Nuremberg,  and  says,  that  he  means  to  give  to  the 
public  a'  clear  and  intelligible  method  of  book-^ 
l^eeping,  such  as  was  never  before  printed.  It 
appears,  therefore,  that  he  considered  his  book  as 
the  first  of  the  kind  ever  published  in  Germany. 

It  is  worthy  of  remark,  that  even  at  the  end  of 
the.sixteenth  century,  the  Italian  method  of  book^ 
keeping  began  to  be  applied  to  finances  and  pub- 
lic accounts.  In  the  works  of  the  celebrated 
Simon  Stevin,  published  at  Leyden  in  Dutch, 
and  the  same  year  in  Latin,  we  find  a  system  of 
book-keeping,  as  applied  to  finances,  drawn  up  it 
appears  for  the  use  of  Maurice  prince  of  Orange. 
To  this  treatise  is  prefijced,  in  Dutch  and  Latin, 
a  dedication  to  the  duke  of  Sully,  in  which  the 
author  says,  that  his  reason  for  dedicating  the 
work  to  Sully  was,  because  the  French  had  paid 
the  greatest  attention  to  improve  the  method  of 

*  The  whole  title  runs  thus :  Ein  Teptsh  verstendig  Buchhaltcn 
fur  herren  oder  gesdlschafter  inhalt  wellischem  process,  des  gleychen 
▼orhin  nie  der  jugent  b  f&rgetragen  worden,  noch  in  druck  kummen, 
durch  Joann  Gotlieb  begriffen  und  gestelt.  Darzu  etlich  unterricht 
fur  die  jugent  und  andere,  wie  die  posten  so  auss  teglicher  handlung 
fliessen  und  furfallen,  soUen  im  jornal  nach  kunstlicher  und  buch- 
haltischer  art  gemacht,  eingeschrieben  und  nach  malss  zu  buch  gfe- 
piacht  werden.    Cum  ^tia  et  privilegio.    JLaus  Deo. 
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keeping  public  accounts.  The  work  begins 
with  a  conversation^  which  took  place  betweeh 
Stevin  and  prince  Mauric^,  respecting  the  ap^ 
plication  of  book-keeping  to  public  accountd^ 
and  in  which  he  explains  to  the  prince  the  prin-^ 
ciples  of  mercantile  book-keeping.  This  convef*- 
satiofk  commences  with  explaining  the  natum  of 
debit  and  credit,  and  the  principal  accounta* 
Then  follow  a  short  journal  And  ledger,  in  which 
occur  only  the  most  common  transactions;  and 
the  whole  concludes  with  an  account  6f  the  other 
books  necessary  for  regular  book-keeping,  and  of 
the  manner  of  balancing.  Stevin  expressly  sayB, 
that  prince  Maurice,  in  the  year  1604,  caused 
the  treasury  accounts  to  be  made  out  after  the 
Italian  method,  by  an  experienced  book-keeper, 
with  the  best  success ;  but  how  long  this  regulation 
continued  I  have  not  been  able  to  learn,  Stevin 
supposes,  in  this  system,  three  ministers,  and  ilhre^ 
different  accounts:  a  queestor^  who  receives  the 
revenues  of  the  domains;  an  acceptor ,  who  re^ 
ceives  all  the  other  revenues  of  the  prince ;  and  ft 
thesaurarius  (treasurer),  who  has  the  care  of  the 
expenditure.  All  inferior  offices  for  receiving  or 
disbursing  are  to  send  from  their  books  monthly 
extracts,  which  are  to  be  doubly-entered  in  a 
principal  ledger;  so  that  it  may  be  seen  at  all 
times  how  much  remains  in  the  hands  of  each  re- 
ceiver, and  how  much  each  has  to  collect  from 
the  debtors*    One  candiioC  help  admiring  the  ioge* 
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luiity  of  the  Latio  traasit^toFt*  who  bas  icmod  Q^t, 
or  at  least  invented,  M^ords  to  eKpdre53  3Q  foany 
new  tercns  unknown  to  the  ancient  Romaic*  The 
learned  reader  may,  perhaps,  not  b^  disploasetd 
with  the  following  specinoen.  Book-keeping  is 
called  apologistifa  or  apohgismus ;  a  bspok-keepor 
ifpologuta;  the  ledger  codea^  aceepti  ej^pensifue; 
the  cash-book  arcarii  liber;  the  expense-book  itih 
pensarum  liber;  the  waste-book  liber  dektitim; 
accounts  are  called  nomina;  stock  account  sors; 
profit  and  loss  account  luqri  damniqw  ratiocinium^ 
cmtentio  or  sortium  comparatio ;  the  final  balance 
epHogismm;  the  chamber  of  accounts,  or  countings 
house,  logisterium,  &c. 

In  the  end  of  this  work  Stevin  endeavours  to 

shew  that  the  Romans,  or  rather  the  Grecians 

(for  the  former  knew  scarcely  any  thing  but  what 

the  latter  had  discovered),  were,  in  some  me£isure^ 

acquainted  with  book-keeping,  and  supports  his 

conjecture  by  quoting  Cicero's  oration  for  Roscius. 

I  confess  that  the  following  passage  in  Pliny,  For-^ 

tuTKB  omnia  expensa^  huic  omnia  feruntur  accepta^ 

€t  in  tota  ratione  mortalium  sola  utramque  paginam 

Jaciti'f  as  well  as  the  terms  tabula  aceepti  et  eapemi; 

nomina  translata  in  tabulas^  seem  to  indicate  that 

the  Romans  entered  debit  and  credit  in  their  books, 

an  two  different  pages ;  but  it  appears  to  me  not 

•  Bayle  says,  that  the  Latin  translation  of  Stevin's  works  was  ex- 
ecuted prmctpally  by  Wiliebrord  Snellius. 
f  lib.  ii«  cap.  7. 
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yet  proved,  and  improbable,  that  they  were  ac- 
quainted with  our  scientific  method  of  book  keep- 
ing; with  the  mode  of  opening  various  accounts; 
of  comparing  them  together,  and  of  bringing 
them  to  a  final  balance.  As  bills  of  exchange 
and  insurance  were  not  known  in  the  commerce 
of  the  ancients,  the  business  of  merchants  was  not 
so  intricate  and  complex,  as  to  require  such  a  va- 
riety of  books  and  accounts  as  is  necessary  in  that 
of  the  moderns. 

Klipstein  is  of  opinion  that  attempts  were  made 
in  France  to  apply  book-keeping,  by  double* 
entry,  to  the  public  accounts,  under  Henry  IV, 
afterwards  under  Colbert,  and  again  in  the  yeal* 
1716.  That  attempts  were  made,  for  this  pur- 
pose, under  Henry  IV,  he  concludes  from  a  work 
entitled  An  inquiry  into  the  finances  of  France  j 
but  [  do  not  know  whether  what  the  author  says 
be  sufficient  to  support  this  opinion. 

Those  who  have  paid  attention  to  the  subject 
of  finances  know  that,  for  twenty  or  thirty  years 
past,  mercantile  book-keeping  has  begun  to  be 
employed  at  Vienna,  in  order  to  facilitate  the  ma- 
nagement of  public  accounts,  which  in  latter < 
times,  and  in  large  states,  have  been  swelled  to  ft 
prodigious  extent.  For  this  improvement  we  are 
indebted  to  several  works,  some  of  them  expen- 
sive, intended  as  introductions  to  this  subject. 
One  of  these  is  by  counsellor  Puchberg,  another 
by  Mr.  St.  Julian,  chaplain  to  the  charity-schools, 


ODOMETER.  9 

and  another  by  Adam  Von  Heidfeld.*  Stevin's 
^ork  before  mentioned  shews  clearly  that  this  im- 
provement is  not  new ;  and  seems  to  lessen  what 
is  said  in  a  work  published  in  1777,t  that  count 
Zibzendorf  was  the  author  or  patron  of  that  ex- 
cellent invention,  the  application  of  the  Italian 
method  of  book-keeping  by  double-entry  to  fi- 
nances and  public  economy. 


ODOMETER. 

An  Odometer,  Pedometer,  or  Waywyser,  is  an 
instrument  or  machine,  by  which  the  steps  of  a 
person  who  walks,  or  the  revolutions  made  by  the 
wheel  of  a  carriage,  can  be  counted;  and  by 
which  the  distance  that  one  has  travelled  can  be 
ascertained.  Vitruvius,  in  his  tenth  book,:];  de- 
scribes a  nvachine  of  this  kind  for  a  carriage,  and 
which,  in  his  opinion,  would  answer  for  a  ship. 
We  are  told  by  Capitolinus,  in  the  Life  of  the 

*  A  short  aceount  of  this  improyement^  and  the  writings  it  gave 
rise  to,  may  be  found  in  Klipstein,  Grundsatze  der  wissenschaft  rech^ 
nungen  einzurichten,  Leipzig  1778.  8vo.  and  also  in  another  work, 
by  the  same  author,  entitled  Grundsatze  der  rechnungswissenschqft 
at^f  das  prwatermogen  angewendet,  Wien  1774.  fol. 

f  Denkwurdigkeiten  von  Wien  1777'  Svo.  p.  210. 

J  C.  14.  Nicolai,  in  the  first  part  of  his  Travels,  has  translated  thb 
description  of  an  odometer,  and  illustrated  it  with  a  figure  by  H.  Ca« 
tel .  Explanations  of  the  above-mentioned  passage  of  Vitruvius,  which 
throw  little  light  on  the  subject,  may  be  found  in  various  editions  of 
that  author,  such  as  that  by  Gualterus  H.  Rivius  Medic,  et  Mathem. 
Basilise  1575.  fol. 
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Balbinus  asscFts,  that  Busbeque  brought  the  fint 
tulip-roots  to  Prague,  from  which  they  were  after- 
wards spread  all  over  Germany.*  This  is  not  im- 
probable; for  Busbeque  says,  in  a  letter  written 
in  1554,  that  this  flower  was  then  new  to  him; 
and  it  is  known  that  besides  coins  and  manuscripts 
he  collected  also  natural  curiosities,  and  brought 
with  him  from  the  Levant.  Nay,  he  tells  us  that 
he  paid  very  dear  to  the  Turks  for  these  tulips; 
but  I  do  not  find  he  any  where  says  that  he  was 
the  first  who  brought  them  from  the  east. 

In  the  year  1565  there  were  tulips  in  the  gar- 
den of  Mr.  Fugger,  from  whom  Gesner  wished  to 
procure  some.f  They  first  appeared  in  Provence, 
in  France,  in  the  garden  of  the  celebrated  Peyresc, 
in  the  year  16 11.  J 

After  the  tulip  was  known,  Dutch  merchants, 
and  rich  people  at  Vienna,  who  were  fond  of 
flowers,  sent,  at  different  times,  to  Constantinople 
for  various  kinds.  The  first  roots  planted  in  Eng- 
land were  sent  thither  from  Vienna,  about  the  end 
of  the  sixteenth  century,  according  to  Hakluyt ;  § 

*  Balbini  Miscellanea  Bohemiae^  p.  100. 

f  Gesneri  Epistolae  mediciuales.   Tiguri  1577*  Bvo.  p«  79  and  SO. 

X  Vita  Peirescii^  ajactore  Gassendo*  Hagae  Comitum  l655.  4t9. 
p.  80. 

§  Hakluyt  says.  And  now  within  these  four  years,  there  have  beeii 
brought  into  England  from  Vienna  in  Austria,  divers  kind  of  flowers 
called  tulipos,  and  those  and  others  procured  thither  a  little  before, 
from  Constantinople,  by  an  excellent  man,  M.  CarolusClusius.  See 
Biographia  Briiannica,  ii.  p.  l64. 


\ 


who  is,  however,  wrong  in  ascribing  to  Clusius 
the  honour  of  having  first  introduced  thein  into 
Europe ;  for  that  naturaliijt  only  collected  and 
described  all  the  then  known  species. 

These  flowers,  which  are  of  no  farther  use  than 
to  ornament  gardens;  which  are  exceeded  in  beauty 
by  many  other  plants,  and  whose  duration  is  short, 
and  very  precarious,  became,  in  Uie  middle  of  the 
17th  century,  the  object  of  a  trade  such  as  is  not  to 
be  met  with  in  the  history  of  commerce,  and  by 
which  their  price  rose  above  that  of  the  most  pre- 
cious metals.  An  account  of  this  trade  has  been 
pven  by  many  authors;  but  by  all  late  ones  it  has 
been  misrepresented.  People  laugh  at  the  Tulipo- 
mania,*  because  they  believe  that  the  beauty  and 
rarity  of  the  flowers  induced  florists  to  give  such 
extravagant  prices ;  they  imaiiine  that  the  tulips 
were  purchased  so  excessively  dear  in  order  to  or- 
nament gardens ;  but  this  supposition  is  false,  as 
I  shall  show  hereafter. 

This  trade  was  not  carried  on  throughout  all 
^Europe,  but  in  some  cities  of  tlie  Netherlands, 
particularly  Amsterdam,  liarlem,  Utrecht,  Alk- 
mar,  Leyden,  Rotterdam,  lloorn,  Enkbuysen,  and 
Meedenblick;  and  rose  to  the  greatest  height  in 
the  years  1634,-35,-36,  and  -37.t    Munting  has 


•  This  -word  was  coinerl  by  Menage. 

t  The  principal  works  in  which  an  account  of  tliis  Tuliponiania 
I  Mtobefonndare;  Eeriit Ijamenipntai  iu^c/ien  IVaermandt en  Gaar- 
\_fotd  ttopent  dt  opkamst  en  ondcrgang  van  Hora,    Amsterdam  l643. 
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giveti,  frotn  dome  of  the  books  kept  during 
tf ade^  a  few  of  the  prioes  tJien  paid ;  of  Whi(tl^ 
I  shall  present  the  reader  mth  the  following.    Fdr 
a  root  of  that  species  called  the  Viceroy  the  afte^- 
Bientioned  itrticles^  valued  as  below  ^xptesged, 
were  agreed  to  be  delivered. 


2  lasts  of  wheat      ; 
4  ditto  ryfe      ^     >   .' 
4  fat  oxen      .        i 
8  fat  stride     j 
1 S  fht  Bhe^Jj     . 
8  hogsheads  bf  Wine 

4  tbhs  beer    . 

5  ditto  butter 
1000  pounds  of  cheese 

a  <)€lmplete  bed  . 
a  suit  (tf  clothes  • 
a  ^Iver  beaker     . 


i- 


Sum 


florinft 
448 
538 
480 
940 
120 

70. 

39 

iso 

100 
80 
60 

2500 


12ino.  Meterani  novi  or  New  History  of  the  Netherlands,  part 
feiirth.  Anist.  1640.  folio,  p.  518.  ironi  which  Marquard,  iJe  juirt 
i/kercatturum,  p.  l€li  has  fdk^n  hil  mfbrihatioa.  NiidukkeuH^ 
hesckryving  der  aardgewassen,  door  Abraham  Munting.  Leaden  eii 
Utrecht  1696.  folio,  p.  907.  De  Koophandel  von  Amsterdam,  door 
Le  L6hg,  ii.  p.  307.  Le  Negoce  ^Amsterdam,  par  J.  P.  Ricard.  A 
Bouen  1723. 4to.  p.  11.  Breslauer,  Samlung  von  Natur-und  KunsU 
Geschichten,  1721,  May,  p.  521.  Frdrkiici  Schaubuhtiii  vol;  ii. 
p.  639.  Tenzel,  Mondtliche  Unterredungen,  i6gO,  Noveilib.  p.  ld39. 
Ann^e  Littruire,  1 773,  xv.  p.  1 6.  Martini  Zeiler^  Miscillaneci  p.  29. 
Ckrise,  Fimeii  Orlis  poHHcut^  p.  879* 


These  tulips  afterwards  were  sold  according  to  the 
*reight  of  the  roots.  Four  hundred  perils  *  of 
AdiYiiral  Leif  Iten  cost  4400  florins ;  446'  ditto  of 
Admiral  Von  der  Eyk,  1620  florins;  !06  perils 
Schilder  cost  1615  florins;  200  ditto  Semper 
Augustus,  5500  florins;  410  ditto  Viceroy,  3000 
florins,  &c.  The  species  Semper  Augustus  haft 
beeo  often  sold  for  2000  florins ;  and  it  oncfi 
happened,  that  there  were  only  two  roots  of  it  to 
be  had,  the  one  at  Amsterdam  and  the  other  at 
Httflem.  For  a  root  of  thh  species,  one  agreed 
to  give  4600  florins,  together  with  a  new  car- 
riage, two  grey  horses,  and  a  complete  harness^ 
Another  agreed  to  give  for  a  root  twelve  acres  of 
land :  for  those  who  had  not  ready  money,  pro* 
mised  their  moveable  and  unmoveable  goods, 
houses  and  lands,  cattle  and  clothes.  A  mail, 
whose  name  Munting  once  knew,  hut  could  not 
recollect,  won  by  this  trade  more  than  60,000 
florins  in  the  course  of  four  months.  It  was  fol- 
lowed not  only  by  mercantile  people,  but  also  by 
the  first  noblemen,  citizens  of  every  description, 
mechanics,  seamen,  farmers,  turf-diggers,  chimney-' 
8*ceps,  footmen,  maid-servants,  and  old-clothca- 
women,  8cc.  At  first,  every  one  won  and  no  one 
lost.  Some  of  the  poorest  people  gained  in  a  few 
motiths  houses,  coaches  and  horses,  and  figured 
away  like  the  first  characters  in  the  land.    In  every 


•  A  petit  i 


weight  ]ps9  than  a  grain.    Trass. 
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town  some  tavern  was  selected  which  served  as  a 
change,  where  high  and  low  traded  in  flowers,  and 
confirmed  their  bargains  with  the  most  sumptuouB 
entertainments.  They  formed  laws  for  themselvesi 
and  had  their  notaries  and  clerks. 

When  the  nature  of  this  trade  is  considered,  it 
will  readily  be  perceived,^  that  to  get  possession  of 
these  flowers  was  not  the  real  object  of  it,  though 
many  have  represented  it  in  that  light  The  price 
of  tulips  rose  always  higher  from  the  year  1634  to 
the  year  1637;  but  had  the  object  of  the  pur- 
chaser been  to  get  possession  of  the  flowers,  the 
price  in  such  a  length  of  time  must  have  fallen 
instead  of  risen.  "  Raise  the  prices  of  the  pro- 
"  ductions  of  agriculture,  when  you  wish  to  reduce 
"  them,  "says  Young ;  and  in  this  he  is  undoubtedly 
right,  for  a  great  consumption  causes  a  greater  re- 
production. This  has  been  sufficiently  proved  by 
the  price  of  asparagus  at  Gottingen.  As  it  was 
much  sought  after,  and  large  prices  paid  for  it, 
more  of  it  was  planted,  and  the  price  has  fallen. 
In  like  manner  plantations  of  tulips  would  have 
in  a  short  time  been  formed  in  Holland,  and 
florists  would  have  been  able  to  purchase  flowers 
at  a  much  lower  price.  But  this  was  not  done;  and 
the  chimney-sweeper,  who  threw  aside  his  besom, 
did  not  become  a  gardener,  though  he  was  a 
dealer  in  flowers.  Roots  would  have  been  im- 
ported from  distant  countries,  as  asparagus  was 
from  Hanover  and  Brunswick  to  Gottingen;  the 
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high  price  would  have  induced  people  to  go  to 
Constantinople  to  purchase  roots,  as  the  Europeans 
travel  to  Golconda  and  Visapour  to  procure  pre- 
cious stones :  but  the  dealers  in  tulips  confined 
themselves  to  their  own  country,  without  thinking 
of  long  journeys.  I  will  allow  that  a  flower  might 
have  become  scarce,  and  consequently  dearer ;  but 
it  would  have  been  impossible  for  the  price  to  rise 
to  a  great  height,  and  continue  so  for  a  year.  How 
ridiculous  wotjld  it  have  been  to  purchase  useless 
roots  with  their  weight  of  gold,  if  the  possession 
of  the  flower  had  been  the  only  object !  Great 
is  the  folly  of  mankind  ;  but  they  are  not  fools 
without  a  cause,  as  they  would  have  been  under 
such  circumstances. 

During  the  time  of  the  Tulipomania,  a  specu- 
lator often  oflered  and  paid  large  sums  for  a  root 
which  he  never  received,  and  never  wished  to  re- 
ceive. Another  sold  roots  which  he  never  pos- 
sessed or  delivered.  Oft  did  a  nobleman  purchase 
of  a  chimney-sweep  tulips  to  the  amount  of  2000 
florins,  and  sell  them  at  the  same  time  to  a  farmer ; 
and  neither  the  nobleman,  chimney-sweep,  or 
farmer  had  roots  in  their  possession,  or  wished  to 
possess  them.  Before  the  tulip  season  was  over, 
more  roots  were  sold  and  purchased,  bespoke,  and 
promised  to  be  delivered^  tiian  in  all  probability 
were  to  be  found  in  the  gardens  of  Holland  ;  and 
when  Semper  Augustus  was  not  to  be  had,  wliich 
happened  twice,  no  species  perhaps  was  oftener 
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purchtised  and  sold.  Iq  the  sp^ce  uf  three  yean, 
as  Munting  tells  us,  mor^  than  ten  millions  were 
expended  in  lh)s  trade,  in  p)ily  one  town  of 
Holland. 

To  understand  this  gambling  traffic,  it  may 
be  necessary  to  make  tlie  following  supposition. 
A  nobleman  bespoke  of  a  merchant  a  tuUp-rop^ 
to  be  delivered  in  six  months,  at  the  price  of  IQOO 
florins.  During  these  six  months  the  price  of  that 
species  of  tulip  must  have  risen  or  fallen,  or  re- 
fnained  as  it  v/ns.  We  shall  suppose,  that  at  the 
expiration  of  that  time  the  price  was  1500  florins; 
in  that  case,  the  nobleipan  did  not  wish  to  have 
the  tulip,  and  the  merchant  paid  him  500  florins, 
which  the  latter  lost  and  the  farmer  won.  If  the 
price  was  fallen  when  the  six  months  were  expired, 
so  that  a  root  could  be  purchased  for  8pO  florins, 
the  nobleman  then  paid  to  the  merchant  SCO 
florins,  which  he  received  as  so  much  gain  ;  but  if 
the  price  continued  the  same,  that  is  1000  florins, 
neither  party  gained  or  lost.  In  all  these  circura-. 
stances,  however,  no  one  ever  thoughtof  delivering 
the  roots  or  of  receiving  them.  Henry  Munting, 
in  1636,  sold  to  a  merchant  at  Alkmar,  a  tulip- 
root  for  7000  florins,  to  be  delivered  in  sis 
months;  but  as  the  price  during  that  time  had 
fallen,  the  merchant  paid,  according  to  agree- 
ment,  only  ten  per  cent.  "  So  that  my  father," 
■-  says  the  son,  "received  700  florins  for  nothing; 
"  but  he  would  much  rather  have  delivered  the  root 


"  itself  tpr  7000."  The  term  of  these  contracts  was 
often  vnuch  shorter,  and  on  that  account  the  trade 
became  brisker.  In  proportion  as  more  gained  by 
this  traiHc,  more  engaged  in  it;  and  those  who 
bad  money  to  pay  to  one,  had  soon  money  to  re-^ 
ceive  of  another ;  as  at  faro,  one  loses  upon  oDe 
card]  and  at  the  same  time  wins  on  another.  The 
tulip-dealers  often  discounted  sums  also,  and  trans- 
ferred tlieir  debts  to  one  another;  so  that  large  sunjs 
were  paid  without  cash,  without  bills,  and  withoul 
goods,  as  by  the  Viremeiit£  at  Lyons.  The  whol^ 
of  this  trade  was  a  game  at  hazard,  as  the  Missi- 
sippi  trade  was  afterwards,  and  as  stock-jobbing  is 
at  present.  The  only  difference  between  the  tulip- 
trade  and  stock-jobbing  is,  that  at  the  end  of  the 
contract  the  price  in  the  latter  is  determined  by  the 
StQck-ex  change ;  whereas  in  the  former  it  was  de- 
termined by  that  at  which  most  bargains  were 
made.  High-  and  low-priced  kinds  of  tulips  were 
procured,  in  order  that  both  the  rich  and  the  poor 
tfiight  gamble  with  them ;  and  the  roots  were 
weighed  by  perits,  that  an  imagined  whole  might 
be  divided,  and  that  people  might  not  only  have 
whole,  but  half  and  quarter  lots.  Whoever  is  sur- 
prised that  sucii  a  traffic  should  become  general, 
needs  only  to  reflect  upon  what  is  done  where  lot- 
teries are  established,  by  which  trades  are  often 
neglected,  and  even  abandoned,  because  a  speedier 
mode  of  getting  ^fortunes  is  pointed  out  to  the 
lower  classes..     In  short,  the  tulip-trade  may  very 
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well  serve  to  explain  stock-jobbing,  of  which  so 
much  is  written  in  gazettes,  and  of  which  so  many 
talk  in  company  without  understanding  it ;  and  I 
hope  on  that  account,  I  shall  be  forgiven  for  em- 
ploying so  much  time  in  illustrating  what  I  should 
otherwise  have  considered  as  below  my  notice. 

At  length,  however,  this  trade  fell  all  of  a  sudden. 
Among  such  a  number  of  contracts  many  were 
broken ;  many  had  engaged  to  pay  more  than 
they  were  able ;  the  whole  stock  of  the  adven- 
turers was  consumed  by  the  extravagance  of  the 
winners ;  new  adventurers  no  more  engaged  in 
it ;  and  many  becoming  sensible  of  the  odious 
traffic  in  which  they  had  been  concerned,  returned 
to  their  former  occupations.  By  these  means,  as 
the  value  of  tulips  still  fell,  and  never  rose,  the 
sellers  wished  to  deliver  the  roots  in  natura  to  the 
purchasers  at  the  prices  agreed  on  ;  but  as  the 
latter  had  no  desire  for  tulips  at  even  such  a  low 
rate,  they  refused  to  take  them  or  to  pay  for  them. 
To  end  this  dispute,  the  tulip-dealers  of  Alkmar 
sent  in  the  year  16'37  deputies  to  Amsterdam;  and 
a  resolution  was  passed  on  the  24th  of  February, 
that  all  contracts  made  prior  to  the  last  of  Novem- 
ber 1636  should  be  null  and  void;  and  that,  in 
those  made  after  that  date,  purchasers  should  be 
free  on  paying  ten  per  cent,  to  the  vender. 

The  more  people  became  disgusted  with  this  trade, 
the  more  did  complaints  increase  to  the  magistrates 
ofthe  different  towns;  but  as  the  courts  there  would 
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take  no  cognizance  of  it,  the  complainants  applied 
to  the  States  of  Holland  and  West  Friesland. 
These  referred  the  business  to  the  determination  of 
the  provincial  council  at  the  Hague,  which  on  the 
27tb  of  April  1637  declared^  that  it  would  not  de- 
liver its  opinion  on  this  traffic  until  it  had  received 
more  information  on  the  subject;  that  in  the  mean 
time  every  vender  should  offer  his  tulips  to  the 
purchaser;  and,  in  case  he  refused  to  receive  them, 
the  vender  should  either  keep  them,  or  sell  them  to 
another,  and  have  recourse  on  the  purchaser  for 
any  loss  he  might  sustain.  It  was  ordered  also, 
that  all  contracts  should  remain  in  force  till  further 
inquiry  was  made.  But  as  no  one  could  foresee 
what  judgment  would  be  given  respecting  the  va- 
lidity of  each  contract,  the  buyers  were  more  obs- 
tinate in  refusing  paymeat  than  before ;  and  ven- 
ders, thinking  it  much  safer  to  accommodate  mat- 
ters amicably,  were  at  length  satisfied  with  a  small 
profit  instead  of  exorbitant  gain :  and  thus  ended 
this  extraordinary  traffic,  or  rather  gambling. 

It  is  however  certain,  that  persons  fond  of 
flowers,  particularly  in  Holland,  have  paid,  and 
still  pay,  very  high  prices  for  tulips,  as  the  Cata- 
logues of  florists  show.*  This  may  be  called  the 
lesser  Tulipomania,   which   has   given   occasion 

*  In  the  year  1769>  the  dearest  kinds  in  England  were  Don  Que- 
vedo  and  Valeniittier ',  the  former  cost  2/.  2«.and  the  latter  2/.  125. 6d, 
See  Weston's  Botanicus  Universalis,  part  2d.  In  the  German  cata- 
logaes  none  of  the  prices  are  so  high.  The  name  Semper  Attgusim 
is  not  once  to  be  found  in  new  catalogues. 

rou  I-  B^ 
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to  many  laughable  circumstances.     When  John 
Balthasar  Schappe  was  in  Holland,  a  merchaat 
gave  a  herring  to  a  sailor  who  had  brought  bio 
soDfie  goods.  The  sailor,  seeing  some  valuable  tulip* 
roots  lying  about,  which  he  considered  as  of  litde 
consequence,   thinking  them  to  be  onionsi  took 
some  of  them  unpcrceived,  and  ate  them  with  hi& 
herring.     Through  this  mistake  the  sailor  s  break' 
fast  cost  the  merchant  a  much  greater  sum  tbaa  i^ 
he  had  treated  the  Prince  of  Orange.     No  les^ 
laughable  is  the  anecdote  of  an  Englishman  wbc^ 
travelled  with  Matthews.     Being  in  a  Dutchmaa'^^ 
garden,  he  pulled  a  couple  of  tulips,  on  whicb^ 
he  wished  to  make  some  botanical  observations^ 
and  put  them  in  his  pocket ;  but  he  was  ap^urer 
bended  as  a  thief,  and  obliged  to  pay  a  considerable 
sum  before  he  could  obtain  his  liberty."*^ 

Rcimman  and  others  accuse  Just.  Lipsius  of  the 
Tulipomania ;  f  but  if  by  this  word  we  understand 
that  gambling  traffic  which  I  have  described,  the 
accusation  is  unfounded.  Lipsius  was  fond  of 
scarce  and  beautiful  flowers,  which  he  endeavour- 
ed to  procure  by  the  assistance  of  his  friends,  and 
which  he  cultivated  himself  with  great  care  in  fak 
garden ;  but  this  taste  can  by  no  means  be  called 
a  mania.:}:     Other  learned  men  of  the  same  age 

•  Blainville's  Traveb. 

t  Reimman*8  Introductio  in  Histor.  Litterariam^  iii.  3.  p.  99* 

X  That  he  might  relax  and  refresh  his  mind  worn  out  by  study, 
he  amused  himself  with  the  cultivation  of  his  garden  and  of  flowers. 
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were  fond  of  flowers,  such  as  John  Barclay,* 
Pompeius  de  Angelis,  f  and  others,  who  would 
probably  have  been  so,  even  though  the  cultiva- 
tion  of  flowers  had  not  been  the  prevailing  taste. 
It  howerer  cannot  be  denied,  that  learned  men 
may  be  infected  with  epidemical  follies.  In  the 
present  age,  many  have  become  physiognomists, 
because  physiognomy  is  in  fashion ;  and  even 
animal  magnetism  has  met  with  partisans  to  sup* 
port  it. 

and  parUcularly  of  tulips,  the  roots  of  which  he  was  at  great  pains 
to  procure  from  all  parts  of  the  world,  by  means  of  Dodong^us,  Clu- 
aios,  and  Boisotus,  men  singularly  well  skilled  in  horticulture,  and  by 
othen  of  his  friends.—- Here,  at  a  distance  from  civil  tumult,  with  a 
cheerful  countenance  and  placid  eye,  he  sauntered  through  his  plants 
and  flowers,  contemplating  sometimes  one  declining,  sometimes  an- 
{Hdaef  ^ringing  up,  and  forgetting  all  his  cares  amidst  the  pleasure 
which  these  objects  afforded  liim.  See  the  Life  of  Lipsius,  prefixed 
to  the  edition  of  his  wotks  printed  at  Antwerp  in  l6d7*  The  like 
account  is  to  be  found  in  Adami  Vitce  philosophorum.  This  is  con^ 
finned  by  what  Lipsius  says  himself  in  his  book  De  Constafitia,  it« 
9,  3.  m  praise  of  gardening. 

*  He  rented  a  house  near  to  the  Vatican,  with  a  garden,  in  which 
he  had  planted  the  choicest  flowers,  and  those  chiefly  which  are  not 
propagated  from  seeds  or  roots,  but  from  bulbs.  These  flowers  were 
HOC  known  about  thirty  years  before,  nor  had  they  been  ever  seen  at 
Some,  but  lay  neglected  in  the  Alps.-— Of  these  flowers,  which  have 
no  smell,  but  are  esteemed  only  on  account  of  their  colours,  Barclay 
was  remarkably  fondf,  and  purchased  their  bulbs  at  a  great  price. 
B^ftkrai  Pirtacothtea.  Lipsiae  J712.  8vo.  iii.  17*  p*  6^3.  See  alii> 
Pauli  Freheri  Theatrum,  p.  1515. 

t  Erythr.  Pinacoth.  iii.  94.  p.  650. 
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CANARY  BIRD. 

This  little  bird,  highly  esteemed  for  its   song^ 
which  is  reared  with  so  much  care,  particularly  by 
the  fair  sex,  and  which  affords  an  ionocent  amuses 
ment  to  those  who  are  fond  of  the  wild  notes  q£ 
nature,  is  a  native  of  those  islands  from  which  it 
takes  its  name.     As  it  was  not  known  in  Europe 
till  the  fifteenth  century,  no  account  of  it  is  to  be 
met  with  in  any  of  the  works  of  the  old  omi* 
thologists.     Bellon,  who  about  the  year  1555  de* 
scribed  all  the  birds  then  known,  does  not  so  mucb 
as  mention  it.  At  that  period  it  was  brought  from 
the  Canary  Islands.  It  was  therefore  so  dear  that  it 
could  be  procured  only  by  people  of  fortune,  and 
those  who  purchased  were  even  often  imposed  on.* 
It  was  called  the  sugar-bird,  because  it  was  said  to 
be  fond  of  the  sugar-cane,  and  that  it  could  eat 
sugarin  great  abundance.  This  circumstance  seems 
to  be  very  singular ;  for  that  salt  is  to  many  fowls 
a  poison.     Experiments  have  shewn,  that  a  pi- 
geon to  which  four  drams  of  sugar  was  given 
died  in  four  hours,  and  that  a  duck  which  had 
swallowed  five  drams  did  not  live  seven  hours 
after.     It  is  certain,  therefore,  that  the  power  of 
poison  is  relative. 

The  first  figure  of  this  bird  is  given  by  Aldro- 

*  Gesneri  Historise  Animalium  liber  tcrtius.    Tiguri  1555.  fol. 
p.  234. 
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-^andus,*  hut  it  is  small  and  inaccurate.  That 
naturalist  reckons  the  Canary  bird  among  the 
number  of  those  which  were  scarce  and  expensive, 
as  it  was  brought  from  a  distant  country  with 
great  care  and  attention.  The  first  good  figure  of 
it  is  to  be  found  in  Olina :  f  it  has  been  copied  by 
both  Johnston  and  Willughby. 

In  the  middle  of  the  i7th  century  these  birds  be- 
gan to  be  bred  in  Europe,  and  to  this  the  follow- 
ing circumstance,  related  by  Olina,  seems  to  have 
given  occasion.  A  vessel,  which,  among  other 
commodities,  was  carrying  a  number  of  Canary 
birds  to  Leghorn,  was  wrecked  on  the  coast  of 
Italy ;  and  these  birds,  being  thus  set  at  liberty, 
flew  to  the  nearest  land,  which  was  the  Island  of 
Elba,  where  they  found  the  climate  so  favourable, 
diat  they  multiplied,  and  perhaps  would  have  be- 
come domesticated,  had  they  not  been  caught  in 
snares ;  for  it  appears  that  the  breed  of  them  there 
has  been  long  since  destroyed.  J  Olina  says,  that 
the  breed  soon  degenerated ;  but  it  is  proba- 
ble that  these  Canary  birds,  which  were  perhaps 
all  males,  did  at  the  Island  of  Elba  what  the 
European  sailors  do  in  India.  By  coupling  with 
the  birds  of  the  island,  they  may  have  produced 

•  Aldrovandi  Ornithologise  tomus  alter.  Francofurti  l6lO.  fol. 
p.355.  tab.  14.  fig.  31. 

t  Uccelliera^  overo  Discorso  della  natura  di  diversi  uccelli— opera 
di  Gio.  Pietro  Olina.    In  Roma  l622.  4to.  p.  7. 

t  They  are  not  named  by  Kostlin  among  the  birds  which  he  ob- 
served at  Elba. 
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mules*    Such  bastards  are  described  by  Gesner 
and  Other  naturalists.* 

The  breeding  of  these  birds  was  at  first  atp 
tended  with  great  difficulty ;  partly  because  the 
treatment  and  attention  they  required  were  pot 
known,  and  partly  because  males  chiefly,  and  few 
females,  were  brought  to  Europe*  We  are  told, 
that  the  Spaniards  once  forbade  the  exportation 
of  males,  that  they  might  secure  to  themselves  tbe 
trade  carried  on  in  these  birds,  and  that  they 
ordered  the  bird-catchers  either  to  strangle  the 
females  or  to  set  them  at  liberty.f  But  this  order 
seems  to  have  been  unnecessary;  for,  as  the  £> 
males  commonly  do  not  sing,  or  are  much  inferior 
in  the  strength  of  their  notes  to  the  males,  the  latter 
only  were  sought  after  as  objects  of  trade.  In 
the  like  manner,  as  the  male  parrots  are  much  su- 
perior in  colour  to  the  females,  the  males  are 
more  esteemed,  and  more  of  them  are  brought  to 
Europe  than  of  the  females.  It  is  probable,  there- 
fore, that,  in  our  system  of  ornithology,  many  fe- 
male parrots  belonging  to  a  species  already  well 
known  are  considered  as  a  distinct  species.     It 

♦  Gesneri  redivivi,  aucti  et  emendati  tomus  ii.  Franc.  1669.  fol. 
p.  6S.  More  information  respecting  such  bastards  may  be  found  in 
Ornithologie  par  Brisson,  t.  iii.  Paris  176O.  4to.  p.  187*  Hallens 
Naturgeschichte  der  Thiere,  ii.  p.  370.  and  Frisch,  Vorstellung  der 
vogel  in  Teutschland>  the  twelfth  plate  of  which  contains  several 
good  figures. 

t  Coleri  Oeconomia  ruralis  et  domestica.  Franc.  168O.  folio. 
i.p.6£l. 
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was  «t  first  believed,  that  those  Caoary  birds  bred 
in  the  Canary  Islands  were  much  better  singers 
than  those  reared  in  Europe  ;^  but  this  at  present 
is  doubted.f  In  latter  times  various  treatises 
have  been  published  in  different  languages,  on  the 
manner  of  breeding  these  birds,  and  many  people 
have  made  it  a  trade,  by  which  they  have  acquired 
considerable  gain.  It  does  no  discredit  to  the  in*- 
dustry  of  the  Tyrolese  that  they  have  carried  it  to 
the  greatest  extent  At  Ymst,  there  is  a  company, 
who,  after  the  breeding  season  is  over,  send  out 
p^sons  to  different  paits  of  Germany  and  Swissei>- 
laod  to  purchase  birds  from  those  who  breed  th^n. 
£acb  person  brings  with  him  commonly  from 
three  to  four  hundred,  which  are  afterwards 
carried  for  sale,  not  only  through  every  j>art  of 
Germany,  bat  also  to  England,  Russia,  and 
even  Constantinople.  About  sixteen  hundred  are 
iKXHight  every  year  to  England ;  where  the  dealers 
in  them,  notwithstanding  the  considerable  ex- 
pense they  are  at,  and  after  carrying  them  about 
OBI  their  backs,  perhaps  a  hundred  miles,  sdi 
them  for  five  shillings  a  piece.  This  trade,  hitherto 
neglected,  is  now  carried  on  in  Schwarzwalde ; 
and  at  present  there  is  a  citizen  here  at  Gottin- 
gen,  who  takes  with  him  every  year  to  England 
several  Canary  birds  and  bul  finches  (loA'ia  pyr- 

*  Greneral  history  of  America,  with  Baumgarten's  preface,  vol,  i. 
p.  S57.  > 

t  Barrington  8  paper  in  the  Philos.  Traiw.  to!.  Ixiii.  p.  IM^. 
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rhula\  with  the  produce  of  which  he  purchaser 
such  small  wares  as  he  has  occasion  for. 

The  principal  food  of  these  birds  is  the  Canary 
seed,  which,  as  is  commonly  affirmed,  and  not 
improbably,  was  first  brought,  for  this  purpose, 
from  the  Canary  Islands  to  Spain,  and  thence  dis- 
persed all  over  Europe.  Most  of  the  old  botanists, 
however,  are  of  opinion,  that  the  plant  which 
produces  it  is  the  same  as  that  called  phaUxris 
by  Dioscorides.*  Should  this  be  true,  it  will 
follow  that  this  kind  of  grass  must  have  grown 
wild  in  other  places  besides  the  island  it  takes 
its  name  from;  which  is  not  improbable.  Bat 
those  who  read  the  different  descriptions  which 
ihe  ^  ancients  have  given  of  phalarisj  will,  in  my 
opinion,  observe  that  they  may  be  equally  applied 
to  more  plants ;  and  Pliny  seems  to  have  used  this 
name  for  more  than  one  species  of  grass.f 

However  this  may  be,  it  is  certain  that  this  seed, 
when  it  was  used  as  food  for  these  birds,  began  to 
be  cultivated  first  in  Spain,  and  afterwards  in  liie 
southern  parts  of  France.  At  present  it  is  culti- 
vated in  various  parts,  and  forms  no  inconsiderable 
branch  of  trade,  particularly  in  the  island  of 
Sicily,  X  where  the  plant  is  called  Scagliuolay  or 

*  Phalaris  Canariensis.  The  best  figure  and  description  of  it  are  to 
be  found  in  Schreber*s  Beschreihung  der  Graser,  ii.  p.  83.  tab.  x.  9. 

f  Lib.  iii.  c.  IdQ.  and  lib.  xxvii.  c.  12. 

X  Agricoltura,  prodotti  e  ^mmercio  della  Sicilia;  dell*  Ab.  Do* 
menico  Sestini  177S*  Svo. 
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Scaghiola.  The  seed  is  sold  principally  to  the 
French  and  the  Genoese.  In  England,  the  indus- 
1:rious  inhabitants  of  the  Isle  of  Thanet,  particu- 
larly those  around  Margate,  gain  considerably  by 
this  article,  as  they  can  easily  transport  it  to 
Ix>ndon  by  water.* 

That  this  plant  might  be  cultivated  with  little 
trouble  in  Germany,  is  shewn  by  the  yearly  expe- 
rience of  those  who  raise  it  in  their  gardens,  and  by 
it3  having  become  so  naturalized  in  some  parts  of 
Hesse,f  that  it  propagates  by  seed  of  itself  in  the 
:£elds.  The  use  of  the  seed  might  also  be  ex- 
tended, for  it  yields  a  good  meal ;  but  the  grains 
€ure  not  easily  freed  from  the  husks. 

I  shall  here  take  occasion  to  remark,  that  Savary  j; 
has  been  guilty  of  an  error,  when  he  says  that 
argol  is  cultivated  in  the  Canary  Islands  in  order 
to  be  sold  as  food  for  Canary  birds.  One  may 
easily  perceive  that  this  mistake  has  arisen  from 
his  confounding  that  moss  used  for  dyeing,  with 
this  kind  of  grass ;  and  I  should  not  have  con- 
sidered it  worth  notice,  had  it  not  been  copied 
into  Ludovici's  Dictionary  of  Trade,  §  from  which, 
perhaps,  it  may  be  •  copied  into  the  works  of 
others. 

•  Miller's  Grardener's  Dictionary.     Museum  Rusticum.        > 
f  C.  Moencb,  Enumeratio  plantarum  Hassiae  inferioris.  Cassellis 
1777.  8vo.  p.  i.  24. 
X  Dictionnaire  de  Commerce,  t.  v.  Copeiibague  1765.  fol.  p.  1 149. 
§  In  the  last  edition  of  I765,  ii.  p.  128. 
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ARGOL. 

Under  the  names  Orseille,  Orceille,  OrsoUe, 
Ursolle,  Orcheil,  Orchel,  in  Italian  Oricello,* 
Orcella,  Roccella,  in  Dutch  Orchillie,  and  in 
English  Argol,  Canary  weed  or  Orchilla  weed,  is 
understood  a  moss  used  for  dyeings  and  from 
which  a  kind  of  paint  is  also  prepared.  This 
species  of  moss,  of  which  the  best  figure  and  a 
full  description  may  be  seen  in  Dillen,-]'  is  by 
Linnaeus  called  Lichen  roccella.  It  is  found,  in 
abundance,  in  some  of  the  islands  near  the  Afrir 
can  coast,  particularly  in  the  Canaries,  and  in 
several  of  the  islands  in  the  Archipelago.  It 
grows  upright,  partly  in  single  partly  in  double 
stems,  which  are  about  two  inches  in  height. 
When  it  is  old,  these  stems  are  crowned  with  a 
button  sometimes  round,  and  sometimes  of  a  flat 
form,  which  Tournefort,  very  properly,  compares 
to  the  excrescences  on  the  arms  of  the  sepia.  Its 
colour  is  sometimes  a  light,  and  sometimes  a  dark 
grey.  Of  this  moss  with  lime,  urine,  and  alkaline 
salts,  is  formed  a  dark  red  paste,  which  in  com- 
merce has  the  same  name,  and  which  is  much 

*  Id  the  Dictionary  of  the  Academy  della  Crusca  the  word  oricello 
is  thus  explained :  Tintura  coUa  quale  si  tingono  i  panni»  che  si  fa 
con  crina  d'uomo,  e  coa  altri  ingredient!. 

t  Dillenii  Historia  muscorum^  Oxonii  1741.  'Ito.  p.  ISO. 


used  in  dyeing.   That  well-known  substance  Cfdled 
lacmus  is  also  made  of  it. 

TheophrastuSy^  DioscorideSyf  And  their  tran- 
scriber Pliny, :{;  give  the  name  of  Phycos  thalassion 
or  pontion  to  a  plant,  which,  notwithstanding  its 
name,  is  not  a  sea- weed  but  a  moss;  as  it  grew  on 
the  rocks  of  different  islands,  and  particularly  on 
those  of  Crete  or  Candia.  It  had,  in  their  time, 
been  long  used  for  dyeing  wool,  and  the  colour  it 
gave  when  fresh  was  so  beautiful,  that  it  excelled 
&e  ancient  purple,  which  was  not  red,  as  many 
suppose,  but  violet  Pliny  tells  us,  that  with  this 
moss  dyers  gave  the  ground  or  first  tint  to  those 
cloths  which  they  intended  to  dye  with  the  costly 
purple.  At  least,  I  so  understand,  with  Hardouin 
and  others,  the  words  conchy  His  substerniturj  which 

*  Alga  marina,  to  navr^v  (puxo;,  quam  spongiarii  pelagicam  defe- 
nudt,  in  Creta  insula,  juxta  terrain,  super  saxa  plurima  optimaque 
provenit,  qua  non  solum  vittas,  sed  etiam  lanat  vestesque  inficiunt^ 
et  quamdiu  recens  infectio  sit,  color  longe  purpuram  praestat.  HUt. 
Plant,  iv.  c.  7.  p.  82.  ed.  Heinsii, 

f  £  phyci  marini  generibus  tertium  candidum,  nascens  in  Creta, 
floridum  valde,  quod  nuUa  corruptionis  labe  poUuitur.  Hoc  fuoo 
qoidam  putant  mulieres  suum  colorem  mentiri,  cum  tamen  «it  ladi' 
cola  ejusdem  nominis  qua  se  fucant.    Lib.  iv.  c.  95. 

X  Phycos  thalassion,  id  est  fucus  marinus,  lactucas  similis,  qui 
oonchyliis  substernitur.  Tria  autem  genera  ejus.  Tertiimi  crispu 
foliis,  quo  in  Creta  vestes  tingunt  -,  omnia  ejusdem  usus.  Lib.  xxvi. 
c.  10. 

Algas  maris  plura  genera,  uti  diximus,  longo  folio  et  latioie, 
rubente,  aliaye  crlspo.  Laudatissima  quae  in  Creta  insula  joxta  ter- 
ram  in  petris  nasci|ur^  tingendis  etiam  lanis  ita  colprem  alligans,  ut 
dui  postea  non  posslt.    Lib.  xxxii.  c.  6. 
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the  French  dyers  express  by  the  phrase  donner 
k  pied. 

Though  several  kinds  of  moss  produce  a  similar 
red  dye,  I  agree  in  opinion  with  Dillen,  that  phycos 
thalassion  is  our  argol ;  for,  at  present,  no  species  is 
known  which  communicates  so  excellent  a  colour, 
and  which  corresponds  so  nearly  with  the  descrip-^ 
tioB  of  Theophrastus.  Besides,  it  is  still  collected 
in  the  Grecian  islands,  and  it  appears  that  it  has* 
been  used  there  since  the  earliest  ages.* 

Tournefortf  found  this  moss  in  tiie  island 
Amorgos,  which  lies  <mi  the  eastern  side  of  Naxos, 
and  which,  at  present,  is  called  Morgo.  In  his 
time  it  was  sent  to  England  and  Alexandria,  at 
the  rate  of  ten  rix-doUars  per  hundred  weight; 
and  he  says,  expressly,  that  it  was  common  in  the 
other  islands.  He  shews  from  Suidas,  Julius  Pol- 
lux,J  and  other  ancient  writers,  that  this  island, 
was  once  celebrated  for  a  kind  of  red  linen  cloth, 
which  in  commerce  had  the  name  of  the  island ; 

*  Hardouin  quotes  Aristot.  Hist,  Animal,  vi,  c.  Q.  edit.  Scaligeri. 
Bui  that  naturalist  speaks  of  a  sea- weed  which  was  cast  on  shore  by 
th6  Hellespont.  A  dye  or  paint  was  made  of  it,  and  the  people  in 
the  neighbourhood  imagined  that  the  purple  of  this  sea-weed,  which 
SMerved  as  food  to  certain  shell-fish,  communicated  to  them  their 
beautiful  dye.  A  proof  that  sea-weed  (fuci)  can  communicate  a  red 
colour,  may  be  found  in  the  Transactions  of  the  Swedish  Acaden^, 
Iv.  p.  SQ. 

t  Voyage  du  Levant.  Amsterd.  I7I8.  4to.  i.  p.  89. 

X  Praeterea  Amorgina,  optima  quidem  in  Amorgo  fiunt,  scd  et 
h«c  e  lino  esse  asserunt.  Tunica  autem  Amorgina,  etiam  amoigis 
nuncupatur.     Onoma$ticon,  yii,  c.  \Q, 
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and  he  conjectures,  not  without  probability,  that 
it  might  have  been  dyed  with  this  moss. 

Imperati*  says,  that  the  roccella  of  which  he 
^ves  a  figure,  was  procured  from  the  Levant 
This  naturalist  gives  the  figure  also  of  a  moss  in 
Candia,  used  for  dyeing,  which  was  then  called  ru- 
Ucula,  and  which,  as  may  be  seen  in  Bauhin,-)-  is 
comprehended  under  the  name  of  Roccella.    Whe- 
ther this  be  a  variation  from  that  species  cannot 
mith  certainty  be  determined,  from  the  few  obser- 
yations  on  which  the  characterizing  of  the  crypto- 
gamia  class  of  plants  depends.     Dillen  and  Lin- 
naeus, however,  make  it  a  distinct  species;   and 
the  latter  names  it  Lichen  Juciformis.  This  distinc- 
tion is,  perhaps,  not  improper;  for  the  rubicula 
does  not  grow  like  a  shrub  or  bush,  as  the  roccella, 
but  belongs  rather  to  the  leafy-formed  mosses. 
Be  this  as  it  may,  it  is  certain,  as  Dillen  has  re- 
marked, and  as  I  know  from  my  own  observation, 
that  L.fuciformis  is  often  mixed  with  the  rejl 
roccella,  and  particularly  with  that  brought  from  . 
the  Canary  Islands;   but  whether  it  be  equally 
good,  experience  has  not  yet  taught  us. 

From  what  has  been  said,  I  think,  I  may  ven- 
ture to  conclude  that  our  argol  was  not  unknown 
to  the  ancient  Grecians.  But  when  was  it  first 
employed  as  a  dye  by  the  moderns,  and  intro- 
duced into  our  commerce?    Some  writers  are  of 

*  Histor.  nat.    Coloniae  1605.  4to.  lib.  xxvii.  c.  11. 
t  Pinax  plant,  p.  365.   Hist,  plant,  iii.  9.  p.  796. 
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opinion,  that  this  drug  was  first  found  in  tbe 
Canary  Islands,  and  afterwards  in  tbe  Levant. 
The  use  of  it,  therefore,  is  not  older  than  tbe  last 
discovery  of  that  island.  That  this  opinion  is 
felse,  will  appear  from  what  follows. 

Among  the  oldest  and  principal  Florentine  fa- 
milies is  that  known  under  the  name  of  the  Ori* 
cellarii  or  Rucellarii,  Ruscellai  or  Rucellai,  several 
of  whom  have  distinguished  themselves  as  states* 
men,  and  men  of  letters.*  This  family  are  de- 
scended from  a  German  nobleman,  named  Ferro 
or  Frederigo,  who  lived  in  the  beginning  of  the 
twelfth  century,  f  One  of  his  descendants,  in 
the  year  1300,  carried  on  a  great  trade  in  tbe 
Levant,  by  which  he  acquired  considerable  ricbe$> 
and  returning  at  length  to  Florence,  with  his  for- 
tune, first  made  known  in  Europe  ttie  art  of 
dyeing  with  argol.  It  is  said,  that  a  little  before 
his  return  from  the  Levant,  happening  to  make 
water  on  a  rock  covered  with  this  moss,  be  ob- 
served, that  the  plant,  which  was  there  called  resph 
or  respOj  and  in  Spain  orcigliay  acquired  by  the 
urine  a  purple,  or,  as  others  say,  a  red  colour. 
He,  therefore,  tried  several  experiments;  and  when 

♦  Bayle^  in  his  Dictionary,  mentions  several  distinguished  persons 
of  this  family,  some  of  them  under  the  name  of  Oricellarius,  and 
others  under  that  of  RuceUai.  He  shews  that  they  all  belong  to 
one  stocky  but  of  the  origin  of  the  name  he  seems  to  have  beca 
ignorant. 

f  Other  accounts  say  that  he  was  an  Englishman;  but  the  name 
Frederigo  confirns  his  Genaan  escncuwi. 


he>  had  brought  to  perfection  the  art  of  dyeing 
wool  with  this  plant,  he  made  it  known  at  Flo- 
rence, where  he  alone  practised  it  for  a  consider- 
able time,  to  the  great  benefit  of  the  state.  From 
this  useful  invention,  the  family  received  the  uame 
of  Oricellarii,  from  which,  at  last,  was  formed 
Kucellai.^ 

As  several  documents,  still  preserved  among  the 
Florentine  archives,  confirm  the  above  account  of 
the  origin  of  this  family  name,  from  the  discovery 

*  A  particular  account  of  this  celebtaled  family  is  to  be  found  in 
Gwmale  de  Letter ati  d"  Italia,  t.  xxxiii.  parte  i.  p.  S3 1 .    As  that  ex- 
tensive work  is  not  common,  I  shall  here  transcribe  the  whole  pas- 
sage*   ' '  Among  the  most  ancient  and  most  illustrious  femilies  of  the 
city  of  Florence  is  that  of  the  Rucellai>  which  is  said  to  have  bees 
transplanted  thither,  a  little  afler  the  eleventh  century,  by  a  certain 
military  gentleman  named  Ferro  or  Frederigo^  who  came  from  Ger- 
maBy,  where  he  was  honoured  <»i  account  of  the  nobility  of  his  birth. 
This  £5unily  were  called,  according  to  the  Latin  mode  of  terminatioa^ 
Oucellarii,  which  surname  was  afterwards  variously  corrupted  into 
Hncellari,  Huscellai,  but  more  commonly  into  Rucellai.    This  sur- 
name, we  are  told,  took  its  ri^  from  one  of  the  family,  who,  abowt. 
the  year  1300,.  having  returned  from  the  Levant,  where  he  had  traded 
many  years,  and  acquired  great  wealth,  brought  with  him  the  art  of 
^  djeinjg  wool  purple,  which  b  called  dyeing  w  oricello :  for,  being 
abiiHt  to  embark  for  his  own  country,  he  happened  to  make  water  oh 
certain  plants }  and  observing  that  some  of  them,  which  had  been 
only  besprinkled  by  the  urine,  from  being  green  became  red,  he 
fducked  up  one  of  them,  and,  having  shewn  it,  found  that,  in  that 
country,  it  was  called  respio,  and  in  Spain  orcigHa,  and  that  it  waa 
the  same  as  that  to  which  the  name  of  coralUna  was  given  by  bota« 
xiists.     In  remembrance  of  this  discovery,  he  and  his  posterity  were 
afterwards  called  Oricellarii;   which  name,  by  being  pronounced 
short,  and  a  little  mutilated,  was  changed  into  Ruceilari,  and  lastly 
into  Rucellai.** 
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of  dyeing  with  oricello,*  we  may,  in  my  opinion, 
consider  it  as  certain  that  the  Europeans,  and 
first  the  Florentines,  were  made  acquainted  with 
this  dye-stuff,  and  its  use,  in  the  beginning"  of 
the  fourteenth  century.  At  that  time,  the  Ita- 
lians l»rought  from  the  East  the  seeds  of  many 
arts  and  sciences,  which,  afterwards  sown  and 

*  These  documents  from  the  Florentine  records  may  he  found  in 
^ominici  Marice  Manni  de  Florentinis  Inventis  Commentierium* 
Ferraris  1731>  4to.  p.  37.  from  which  I  have  extracted  the  follow- 
ing :  ''  One  of  this  family  resided,  formerly,  a  long  time  in  the  Le- 
vant, where  he  carried  on  trade,  according  to  the  custom  of  the  Flo- 
rentine nation.  Being  one  day  in  the  fields,  and  happening  to  make 
water  on  a  plant,  of  which  there  was  great  ahundance,  he  ohserved 
diat  it  immediately  hecame  extraordinarily  red.  Like  a  prudent 
man,  therefore,  he  resolved  to  make  use  of  this  secret  of  nature^ 
which  till  that  time  had  lain  hid ;  and  having  made  several  experi- 
ments on  that  herh,  and  finding  it  proper  to  dye  cloth,  he  sent  some 
of  it  to  Florence,  where,  heing  mixed  with  human  urine  and  other 
things,  it  has  always  heen  employed  to  dye  cloth  purple.  This  plants 
which  is  G|5illed  respo,  is  in  Spain  named  orciglia,  and  by  botanists 
commonly  corallina.  The  mixture  made  with  it  is  called  oricello, 
and  has  been  of  great  utility  and  advantage  to  the  woollen  manu&e- 
ture,  which  is  carried  on  to  greater  extent  in  Florence  than  in  any 
other  city.  From  this  circumstance,  the  individuals  of  that  family, 
by  being  the  inventors  of  oricello,  have  been  called  Oricellai,  and 
have  been  beloved  by  the  people  for  having  procured  to  them  this 
particular  benefit.  Thus  has  written  John  di  Paolo  Rucellai  [Manm 
says,  that  this  learned  and  opulent  man  wrote  in  the  year  1451] ;  and 
the  same  account  is  still  given  by  dyers  in  our  city,  who  relate  and 
affirm  that  their  ancestors  have  for  a  century  exercised  the  art  of  dye- 
ing,  and  that  they  know  the  above  from  tradition." 

This  is  confirmed  by  another  passage :  '^  One  of  thb  family,  on 
account  of  the  trade  carried  on  faithfully  and  honestly  by  the  Floren- 
tines, travelled  to  the  Levant,  and  brought  thence  to  Florence  th6 
art^  or  rather  secret,  of  dyeing  in  orioello.*' 
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nurtured  in  Europe,  produced  the  richest  har- 
vests ;  and  nothing  is  more  certain  than  that  the 
art  of  dyeing  was  brought  to  us  from  the  East  by 
the  Italians.  I  do  not  believe  that  the  merit  of 
having  discovered  this  dye,  by  the  above-mentioned 
accident,  is  due  to  that  Florentine ;  but  I  am  of 
eipinion  that  he  learnt  the  art  in  the  Levant, 
and,  on  his  return,  taught  it  to  his  countrymen, 
which  was  doing  them  no  small  service.*  After 
that  period,  the  Italians  long  procured  argol  from  ' 
the  Levant  for  themselves,  and  afterwards  for  all 
Europe.  I  say  for  a  long  time,  because  since  the 
discovery  of  the  Canary  Islands  the  greater  part  of 
tbdt  substance  has  been  procured  from  them. 

These  islands,  after  being  a  considerable  time  lost 
and  forgotten,  were  again  discovered  about  the  end 
of  the  fourteenth  or  the  beginning  of  the  fifteenth 
century,  and  since  that  time  they  have  been  much 
frequented  by  the  Europeans.  One  of  the  first 
who  endeavoured  to  obtain  an  establishment  there 
was  John  de  Betancourt,  a  gentleman  of  Nor- 

*  In  the  genealogical  history  of  the  noble  families  of  Tuscany  and 
Umbria,  written  by  P.  D.  Eugenio  Gamurrini,  and  published  at 
Florence  1668 — 1673^  3  vols,  in  folio,  is  the  following  account, 
vol.  i..  p.  274,  of  the  origin  of  this  family. — ^This  family  acquired 
their  name  from  a  secret  brought  by  one  of  them  from  the  Levant, 
which  was  that  of  dyeing  in  oricello,  never  before  used  in  this  coun- 
try. On  that  account  they  were  afterwards  called  Oricellari,  as  ap- 
pears from  several  records  among  the  archives  of  Florence,  and  then 
by  corruption  Rucellari  and  Rucellai.  Of  their  origin  many  speak, 
and  all  agree  that  they  came  into  Tuscany  from  Britain. 

VOL.  I.  F 
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mandy,  who,  in  1400,  or,  as  others  say,  in  1417, 
landed  on  Lancerotla.  Amongst  the  principal 
commodities  which  this  gentleman  and  other  Eu- 
ropeans brought  back  with  them  ivas  argol,  which 
was  found  there  more  beautiful,  and  in  greater 
abundance,  than  any  where  else;  and  Betancourt 
enjoyed  in  idea  the  great  profit  which  he  hoped  to 
derive  from  this  article  in  commerce.  Glass  is 
surprised  that  the  Europeans,  immediately  upon 
their  arrival,  sought  after  this  moss  with  as  much 
eagerness  and  skill  as  tliey  did  after  gold  in  Ame- 
ricBj  though  they  were  not  so  well  acquainted  with 
the  former  as  the  latter,  before  the  discovery  of 
these  new  lands.*  But  as  this  is  not  true,  the 
wonder  will  cease. 

According  to  information  procured  in  the  year 
1731,  the  island  of  Teneriff  produced  annually 
five  hundred  quintals  of  this  moss  ;  Canary,  four 
hundred  ;  Forteventura,  Lancerotta,  and  Gomera, 
three  hundred  each ;  and  Fero,  eight  hundred ; 
making  in  all  two  thousand  six  hundred  quintals. 
In  the  islands  of  Canary,  Teneriif  and  Palma,  the 
moss  belongs  to  the  crown ;  and  in  the  year  1 730,  it 
was  let  by  the  king  of  Spain  for  one  thousand  five 
hundred  piastres.  The  farmers  paid  then  for  col- 
lecting it  from  fifteen  to  twenty  rials  per  hundred 
weight.     In  the  rest  of  the  islands  it  belongs  to 

•  The  history  of  the  discovery  and  coniioest  of  the  Canary-Irfandr,   ' 
by  George  Glass.     London  17S*.  4to. 


I 


AKCOL.  67 

private  proprietors,  who  cause  it  to  be  collected  on 
tbeir  onn  account.  In  the  beginning  of  the  last 
century  a  hundred  tveiglit,  delivered  on  board  at 
Santa  Cruz,  the  capital  of  TenerifF,  was  worth 
from  oaiy  three  to  four  piastres;  but  since  1725 
it  baa  cost  labour  amounting  to  ten  piastres,  be- 
cause it  has  been  in  great  request  at  London,  Am- 
sterdam, Marseilles,  and  throughout  all  Italy.* 
In  the  year  1726  this  moss  cost  at  London  eighty 
pounds  sterling  per  ton,  as  we  are  told  by  Dillen ; 
and  in  1730  it  bore  the  same  price. 

Towards  the  end  of  the  year  1 730,  the  captain 
of  an  English  vessel,  which  came  from  the  Cape 
de  Verd  islands,  brought  a  bag  of  argol  to  Santa 
Cruz,  by  way  of  trial.  He  discovered  his  secret  to 
Bome  Spanish  and  Genoese  merchants,  who,  in  the 
month  of  July  1731,  resolved  to  send  a  ship  to 
these  islands.  They  landed  on  that  of  St.  An- 
thony and  St.  Vincent,  vvherc,  in  a  few  days,  they 
obtained  five  hundred  quinliilsof  this  moss,  which 
they  found  in  such  abundance,  that  it  cost  them 
nothing  more  than  a  piastre  per  cent,  by  «ay  of 
present  to  the  governor.  The  argol  of  the  Cape 
de  Verd  islands  appears  larger,  richer,  and  longer 
than  that  of  the  Canaries  ;    and  this,  perhaps,  is 

*  This  infonnation  is  M  be  (ntind  in  Helbt'g  Art  of  dyeing,  into 
whidi  it  has  been  copied,  lu  apijsnrs  by  DicCionnaire  dhiatoiTc  natit- 
teile,  par  yaimonC  de  Bomar,;  from  an  account  wriUED  bji  M.  For- 
lier,  who  was  consul  at  Teoetiff  in  1 73 1 . 
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owing  to  its  not  being  collected  every  year,^ 
Adanson,  in  1749}  found  also  the  greater  part  of 
the  rocks  in  Magdalen  island,  near  Senegal,  co- 
vered  with  this  moss.f  Though  the  greater  part 
of  our  argol  is,  at  present,  procured  from  the  Ca- 
nary and  Cape  de  Verd  islands,  a  considerable 
quantity  is  procured  also  from  the  Levant,  from 
Sicily  as  Glass  says,  and  from  the  coast  of  Bar* 
bary;  and  some  years  ago  the  English  merchants 
at  Leghorn  caused  this  moss  to  be  collected  in  the 
island  of  Elba,  and  paid  a  high  price  for  it :{; 

Our  dyers  do  not  purchase  raw  argol,  but  a  paste 
made  of  it,  which  the  French  call  orseille  en  pdte. 
The  preparation  of  it  was  for  a  long  time  kept  a 
secret  by  the  Florentines.  The  person  who,  as  far 
as  I  know,  made  it  first  known  was  Rosetti ;  who, 
as  he  himself  tells  us,  carried  on  the  trade  of  dyer 
at  Florence.  Some  information  was  afterwards 
published  concerning  it  by  Imperati^  and  Mi- 
cheli  the  botanist.  ||  In  latter  times  this  art  has 
been  much  practised  in  France,   England,   and 

*  As  the  argol  grows  in  the  African  islands^  and  on  the  coast  of 
Africa,  Glass  supposes  that  the  Gretulian  purple  of  the  ancieots  was 
dyed  with  it;  hut  this  opinion  is  improbahle,  for  Horace  praiaes 
Gaetula  murice  tinctas  vestes. 

t  Histoire  naturellc  du  Senegal.    Paris  1757-  4to.  p.  66. 

X  Lettres  sur  Thistoire  naturelle  de  I'isle  d'Elbe,  par  Koestlin. 
Vienne  1780.  8vo.  p.  100.  Pini  Beobachtungen  iiber  die  eisengru- 
ben  bey  Rio;  iibersetzt  von  I.  F.  Gmelin.    Halle  1780.  8vo.  p.  97. 

§  Lib.  xxvii.  c.  9. 

II  Nova  plantarum  genera.    Florenciae  I7S9. 
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Holland.  Many  druggists,  instead  of  keeping 
this  paste  in  a  moist  state  with  urine,  as  they 
ought,  suffer  it  to  dry,  in  order  to  save  a  little 
dirty  work.  It  then  has  the  appearance  of  a  dark 
violet-coloured  earth,  with  here  and  there  some 
white  spots  in  it. 

Tlie  Dutch,  who  have  found  out  better  methods 
than  other  nations  of  manufacturing  many  com- 
modities, 80  as  to  render  them  cheaper,  and  there- 
by to  hurt  the  trade  of  their  neighbours,  are  the 
inventors  also  of  lacmus,*  a  preparation  of  argol, 
called  orseille  enpierre,  which  has  greatly  lessened 
the  use  of  that  e/ip^/e,  as  it  is  more  easily  transport- 
ed and  preserved,  and  fitter  for  use ;  and  as  it  is 
besides,  if  not  cheaper,  at  least  not  dearer.  This 
art  consists,  undoubtedly,  in  mixing  with  that  com- 
modity some  less  valuable  substance,  which  either 
improves  or  does  not  much  impair  its  quality,  and 
which  at  the  same  time  increases  its  weight.')'  Thus 
they  pound  cinnabar  and  smalt  finer  than  other 
nations,  and  yet  sell  both  these  articles  cheaper.  In 
like  manner  they  sift  cochineal,  and  sell  it  at  a  less 
price  than  what  is  unsifted. 

It  was  for  a  long  time  believed  that  the  Dutch 
prepared  their  lacmus  from  those  linen  rags  which 
in  the  south  of  France  are  dipped  in  the  juice  of 

*  Some  translate  this  word  lacca  musica,  musiva, 

f  As  dry  lacmus  is  much  cheaper  than  moist,  it  may  be  readily 
supposed  that  it  is  adulterated  with  sand  and  other  substances.  Fa- 
lentini  Eutoria  simplicium.    Francf.  ad  Moen.  17 16.  fol.  p.  15^. 
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tbecrotontinctorium;*  and  this  i<lea  appeared  tiui 

more  probable,  as  most  of  these  tournesal  m  dm* 

peaus  were  bought  up  by  the  Hollanders  :  but,  ai 

they  are  the  greatest  adulterators  of  wine  in  Eon 

rope,  they  may  perhaps  have  used  these  rags  to 

colour  Pontack  and  other  wines.     It  is,  hpwever, 

not  improbable  that  they  at  first  made  lacmos  of 

them,  as  their  dye  approaches  very  near  to  that  of 

argol.     At  present,  it  is  almost  certainly  knowa 

that  orseilk  en  pdte  is  the  principal  ingredient  Ui 

wseiUe  en  pierrcy  that  is  in  lacmus  ;  and  for  tirfs 

curious .  information  we  are  indebted  to  Ferber^t 

But  whence  arises  the  smell  of  the  lacmus,  wbMi 

appears  to  me  like  that  of  the  Florentine  iris  I 

Some  of  the  latter  may,  perhaps,  be  mixed  with 

it ;  fop  I  think  I  have  observed  in  it  small  indla* 

soluble  p'articles,  which  may  have  been  bits  of  Ibt 

roots.     The  addition  of  this  substance  can  b<  of 

*  This  plant  grows  in  the  neighbourhood  of  Montpellierj,  and^ 
above  all»  in  the  flats  of  Languedoc.  In  harvest^  the  time  wlieb  it 
it  collected^  the  peasants  assemble  from  the  distance  oC  ftfieoo  or 
twenty  leagues  around,  and  each  gathers  on  his  owi^  acoow^  lip 
bruised  in  a  mill,  and  the  juice  must  be  immediately  used :  some  mix 
with  it  a  thirtieth  part  of  urine.  It  is  poured  over  pieces  of  canvass, 
which  th^  take  care  to  provide,  and  whiok  ihey  rab  between  their 
hands.  These  rags  are  dried  in  the  sun,  and  th^n  ^xposed^  ^k^y^  ft 
stone  stove,  to  the  vapour  of  urine  mixed  with  quick-lime  or  a}um. 
After  they  have  imbibed  the  juice  of  the  plant,  the  same  operations 
are  repeated  till  the  pieces  of  cloth  appear  of  a  deep  blue  colour. 
They  are  called  in  commerce  tournesol  en  drapeaux.  Large  quan- 
tities of  them  are  bought  up  by  the  Datoli,  who  maite  pee  of  them 
lo  cokmr  wines  and  the  rinds  of  their  oiieese.    Tr  \v$- 

f  LioB.  Mantissa  plamaniHii,  i.  p.  139. 
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no  use  to  improve  the  dye ;  but  it  may  increase 
the  weight,  and  give  the  lack  more  body ;  and 
perhaps  it  may  be  employed  to  render  imper- 
ceptible some  unpleasant  smell,  for  which  purpose 
the  roots  of  that  plant  are  used  on  many  other 
occasions. 

Another  kind  of  moss,  different  from  the  roc- 
cella,  which  in  commerce  is  known  by  the  named 
crseille  de  terre,  orseille  d  'Auvergm,  is  used  also 
for  the  like  purpose;  but  it  contains  fewer  and 
■weakercolouringparlicles.  This  species, in  botany, 
is  called  Lichen parellus,*  and  is  distinguished  from 
the  roccella  by  its  figure,  as  it  grows  only  in  a  thin 
rind  on  the  rocks.  It  is  collected  in  Auvergne,  on 
rocks  of  granite  and  volcanic  productions,  and  in 
some  parts  of  Languedoc;  the  greater  part  of  it  is 
brought  from  St.  Flour.  Its  name,  percUe,  comes 
from  an  old  Languedocian  word  pere  {pkrre,  a 
rockl);  as  roccella,  afterwards  transformed  into 
orseille,  is  derived  from  rocca.  The  use  of  perelle 
is  very  trifling:  the  Dutch  purchase  it  to  make 
lacmus,  perhaps  on  account  of  its  low  price.  This 
moss  has  been  found  also  in  Northumberland,  but 
H  is  not  collected  there  for  any  purpose,  t 


I 


*  Unn.  Mantiua  plant,  i.  p.  138. 

t  See  GaTcin,  in  Savary's  Dlclionary  of  commerce,  iii.  p.  130. 
t  The  natural  history  and  antiquities  of  Northumbetland.     By 
John  WalliB.    Londoa  1768-  £  vols.  4to.  i.  p.  £79- 
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Opinion,  that  this  drug  was  first  found  m  the 
Canary  Islands,  and  afterwards  in  the  Levant. 
The  use  of  it,  therefore,  is  not  older  than  tbe  last 
discovery  of  that  island.  That  this  opinion  is 
false,  will  appear  from  what  follows. 

Among  the  oldest  and  principal  Florentine  fa- 
milies is  that  known  under  the  name  of  the  Ori* 
cellarii  or  Rucellarii,  Ruscellai  or  Rucellai,  several 
of  whom  have  distinguished,  themselves  as  states* 
men,  and  men  of  letters.^  This  family  are  de* 
scended  from  a  German  nobleman,  named  Ferro 
or  Frederigo,  who  lived  in  tbe  beginning  of  the 
twelfth  century,  f  One  of  bis  descendants,  in 
the  year  1300,  carried  on  a  great  trade  in  the 
Levant,  by  which  he  acquired  considerable  ricbie^ 
and  returning  at  length  to  Florence,  with  bis  for- 
tune, first  made  known  in  Europe  tbe  art  ci 
dyeing  with  argol.  It  is  said,  that  a  little  bef(M^ 
his  return  from  the  Levant,  happening  to  make 
water  on  a  rock  covered  with  this  moss,  be  ob* 
served,  that  the  plant,  which  was  there  called  respio 
or  respOf  and  in  Spain  arciglia,  acquired  by  tbe 
urine  a  purple,  or,  as  others  say,  a  red  colour* 
He,  therefore,  tried  several  experiments;  and  when 

*  Bayle^  in  his  Dictionary^  mentions  several  distinguished  persons 
of  this  family,  some  of  them  under  the  name  of  OricellariuSy  and 
others  under  that  of  Rucellai.  He  shews  that  they  all  belong  t«y 
one  stocky  but  of  the  origin  of  the  name  he  seems  to  havt  beta 
ignorant. 

f  Other  accounts  say  that  he  was  an  Englishman  $  but  the  name 
Frederigo  confirou  hu  Geraan  excnicuon. 
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he  had  brought  to  perfection  the  art  of  dyeing 
wool  with  this  plant,  he  made  it  known  at  Flo- 
rence, where  he  alone  practised  it  for  a  consider- 
able time,  to  the  great  benefit  of  the  state.  From 
iHb  useful  invention,  the  family  received  the  name 
of  Oricellarii,  from  which,  at  last,  was  foraaed 
Rucellai.^ 

As  several  documents,  still  preserved  among  the 
Florentine  archives,  confirm  the  above  account  of 
the  origjln  of  this  family  name,  from  the  discovery 

*  A  particular  account  of  this  celebzaled  family  is  to  be  fooiul  in 
Giomale  de  Letterati  d*  Italia,  t.  xxxiii.  parte  i.  p.  S3 1 .  As  that  ex- 
tensive work  is  not  common,  I  shall  here  transcribe  the  whole  pas- 
sage. ' '  Among  the  most  ancient  and  most  illustrious  families  of  the 
city  of  Florence  is  that  of  the  Rucellai,  which  is  said  to  have  becB 
transplanted  thither,  a  little  afler  the  eleventh  century,  by  a  certain 
military  gentleman  named  Ferro  or  Frederigo^  who  came  from  Ger- 
maay,  where  he  was  honoured  on  account  of  the  nobility  of  his  birth. 
Thii  £unily  were  called,  according  to  the  Latin  mode  of  terminatuxi, 
Oiioellarii,  which  surname  was  afterwards  variously  corrupted  into 
Rncellari,  Ruscellai,  but  more  commonly  into  Rucellai.  This  snr- 
namey  we  are  told,  took  its  ri^  from  one  of  the  family^  who,  about 
the  year  1300,.  having  returned  from  the  Levant,  where  he  had  traded 
maay  years,  and  acquired  great  wealth,  brought  with  him  the  art  of 
dyeing  wool  purple,  which  is  called  dyeing  tfi  oficello :  for,  being 
adNKit  to  embark  for  his  own  country,  he  happened  to  make  water  on 
certain  plants;  and  observing  that  some  of  them,  which  had  been 
oeoly  besprinkled  by  the  urine,  from  being  green  became  red,  he 
plucked  up  one  of  them,  and,  having  shewn  it,  found  that,  in  that 
country,  it  v^as  called  respioy  and  in  Spain  orcigUa,  and  that  it  was 
the  same  as  that  to  which  the  name  of  coralUna  was  given  by  bota- 
nists. In  remembrance  of  this  discovery,  he  and  his  posterity  were 
afierwards  call^  Oricellarii^   which  name,  by  being  pronounced 

short,  and  a  little  mutilated,  was  changed  into  Rucellari,  and  lastly 
into  Rucellai.** 
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of  dyeing  with  oricello,*  we  may,  in  my  opinion, 
consider  it  as  certain  that  the  Europeans,  and 
first  the  Florentines,  were  made  acquainted  with 
this  dye-stuff,  and  its  use,  in  the  beginning'  of 
the  fourteenth  century.  At  that  time,  the  Ita- 
lians l»rought  from  the  East  the  seeds  of  many 
arts  and  sciences,  which,  afterwards  sown  and 

*  These  documents  from  the  Florentine  records  may  he  Icmnd  in 
Dominici  Marios  Manni  de  Florentinis  Inventis  Commentarium* 
Ferraris  1731,  4to.  p.  37.  from  which  I  have  extracted  the  follow- 
ing :  ''  One  of  this  family  resided,  formerly,  a  long  time  in  the  Le- 
vant, where  he  carried  on  trade,  according  to  the  custom  of  the  Flo- 
rentine nation.  Being  one  day  in  the  fields,  and  happening  to  make 
water  on  a  plant,  of  which  there  was  great  ahundance,  he  observed 
diat  it  immediately  became  extraordinarily  red.  Like  a  prudent 
man,  therefore,  he  resolved  to  make  use  of  thb  secret  of  nature, 
which  till  that  time  had  lain  hid ;  and  having  made  several  experi- 
ments on  that  herb,  and  finding  it  proper  to  dye  cloth,  he  sent  some 
of  it  to  Florence,  where,  being  mixed  with  human  urine  and  other 
things,  it  has  always  been  employed  to  dye  cloth  purple.  This  plants 
which  is  G|5illed  reispo,  is  in  Spain  named  orciglia,  and  by  botanists 
commonly  corallina.  The  mixture  made  with  it  is  called  oricello, 
and  has  been  of  great  utility  and  advantage  to  the  woollen  manu&e- 
ture,  which  is  carried  on  to  greater  extent  in  Florence  than  in  any 
other  city.  From  this  circumstance,  the  individuals  of  that  family, 
by  being  the  inventors  of  oricello,  have  been  called  Oricellai,  and 
have  been  beloved  by  the  people  for  having  procured  to  them  this 
particular  benefit.  Thus  has  written  John  di  Paolo  Rucellai  {Manm 
says,  that  this  learned  and  opulent  man  wrote  in  the  year  1451]  ^  and 
the  same  account  is  still  given  by  dyers  in  our  city,  who  relate  and 
affirm  that  their  ancestors  have  for  a  century  exercised  the  art  of  dye- 
ing>  and  that  they  know  the  above  from  tradition.*' 

This  is  confirmed  by  another  passage :  "  One  of  this  family,  on 
account  of  the  trade  carried  on  faithfully  and  honestly  by  the  Floren- 
tines, travelled  to  the  Levant,  and  brought  thence  to  Florence  th6 
art^  or  rather  secret,  of  dyeiag  in  orioello.*' 
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nurtured  in  Europe,  produced  the  richest  har- 
vests ;  and  nothing  is  more  certain  than  that  the 
art  of  dyeing  was  brought  to  us  from  the  East  by 
the  Italians.  I  do  not  believe  that  the  merit  of 
having  discovered  this  dye,  by  the  above-mentioned 
accident,  is  due  to  that  Florentine ;  but  I  am  of 
opinion  that  he  learnt  the  art  in  the  Levant, 
and,  on  his  return,  taught  it  to  his  countrymen, 
which  was  doing  them  no  small  service.*  After 
that  period,  the  Italians  long  procured  argol  from  ' 
the  Levant  for  themselves,  and  afterwards  for  all 
Europe.  I  say  for  a  long  time,  because  since  the 
discovery  of  the  Canary  Islands  the  greater  part  of 
thdt  substance  has  been  procured  from  them. 

These  islands,  after  being  a  considerable  time  lost 
and  forgotten,  were  again  discovered  about  the  end 
of  the  fourteenth  or  the  beginning  of  the  fifteenth 
century,  and  since  that  time  they  have  been  much 
frequented  by  the  Europeans.  One  of  the  first 
who  endeavoured  to  obtain  an  establishment  there 
was  John  de  Betancourt,  a  gentleman  of  Nor- 

*  In  the  genealogical  history  of  the  noble  families  of  Tuscany  and 
Umbria,  written  by  P.  D.  Eugenio  Gamurrini^  and  published  at 
Florence  1668 — 1673^  3  vols,  in  folio,  is  the  following  account, 
vol.  i.  p.  274,  of  the  origin  of  this  family. — ^This  family  acquired 
their  name  from  a  secret  brought  by  one  of  them  from  the  Levant, 
which  was  that  of  dyeing  in  oricello,  never  before  used  in  this  coun- 
tiy.  On  that  account  they  were  afterwards  called  Oricellari,  as  ap- 
pears from  several  records  among  the  archives  of  Florence,  and  then 
by  corruption  Rucellari  and  Rucellai.  Of  their  origin  many  speak, 
and  all  agree  that  they  came  into  Tuscany  from  Britain. 

VOL.  I.  F 
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Some  physicians  have  doubted  respecting  secret 
poison;^  and  others  have  only  denied  that  its  ef^ 
fects  can  with  certainty  be  regulated  to  a  fixed 
time.f  I  agree  in  opinion  with  tlie  latter;  bat 
the  former  can  be  confuted  by  many  examples 
both  of  ancient  and  modern  times :  for  that  the 
ancients  were  acquainted  with  this  kind  of  poison^ 
can  be  proved  by  the  testimony  of  Plutarch^ 
Quintilian,  and  other  respectable  authors.  We 
are  told  by  Plutarch,  that  a  slow  i)oison,  which 
occasioned  heat,  a  cough,  spitting  of  blood,  con* 
sumption,  and  a  weakness  of  intellect,  was  admi- 
nistered to  Aratus  of  Sicyon ;  :|:  and  Quintilian,  in 
his  declamations,  speaks  of  this  poison  in  such  a 
manner  as  proves  that  it  must  then  have  been  well 

♦  Heberdeen  in  Neuem  Hamhurgischen  magazine,  xvii.  p.  219. 
I  am  convinced  that  many  of  the  accounts  we  have  of  the  extraordi- 
nary efiBects  of  poison  are  fabricated,  like  those  mentioned  in  JPrttf. 
ffoffmanni  Dissert,  de  lassioniht^  externis,  aborlivis  venenis  ac  phil* 
tris.  Francof.  1729,  et  recusa  Lips.  1765.  lliat  author,  however, 
denies  some  which  are  true.  It  is,  for  example,  certain  that  cam- 
phor and  rue  do  not  produce  the  effects  ascribed  to  them  by  Diosoo- 
rides,  Paulus  iEgineta,  and  others  y  but  there  are,  without  doubt, 
other  substances  which  will  produce  these  effects. 

f  Sennerti  Institut.  medicinae,  ii.  2,  12.  edit.  Witteberg.  I767. 
4to.  p.  279- 

J  He  gave  to  Aratus  a  poison,  not  speedy  and  violent,  but  of 
4hat  kind  which  at  first  occasions  a  slow  heat  in  the  body,  with 
a  weak  cough,  and  then  gradually  brings  on  a  consumption^- 

e^x  i^  xoti  af  o$^y,  aKkk  r&v  Ktipfxag  r\  fxa\ax^s  t\  it^oStov  ly  rep  cti/tart 
xa)  i8^)^a  xivo<;yT(iiy  0[/&6Xi7ay,  tlra  clSrws  xark  /ntxplv  tig  ^Qopout  iripcuv6fTt»», 

One  time,  when  Aratus  spat  up  blood,  he  said,  "  This  is  the  effect 
of  royal  friendship.'*  See  Plutarch,  vit,  Arati.  Basil.  1633. 
p.  358. 
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known.*"  It  cannot  be  said  that  such  an  inven- 
tion was  too  great  for  that  period ;  or  that  it  re- 
quired more  knowledge  of  chemistry  than  any  one 
then  possessed ;  for  the  Indians,  in  America,  are 
acquainted  with  a  most  perfect  poison  of  this  kind, 
and  can  employ  it  with  so  much  skill,  that  the 
person  to  whom  it  is  given  cannot  guard  against 
the  treachery,  ev§n  with  the  utmost  precaution; 
but  infallibly  dies,  though  in  a  lingering  manner, 
often  after  the  expiration  of  some  years',  f 

Theophrastus  speaks  of  a  poison  which  could 
be  moderated  in  such  a  manner  as  to  have  effect 
in  two  or  three  months,  or  at  the  end  of  a  year,  or 
two  years;  and  he  remarks  that  the  death,  the 
more  lingering  it  was,  became  the  more  miserable* 
.  This  poison  was  prepared  from  aconitum,  a  plant 
which,  on  that  account,  people  were  forbidden  to 
have  in  their  possession,  under  pain  of  capital  pu- 
nishment.:!;    He  relates  also,  that  Thrasyas  had 

*  Venentiin  putabis  quidquid  dederint  hae  maniis.    £t  virus  prae- 

KBtaneum  paro^  quod  statim^  quod  subito  corripiat?    At  quemad- 

modam  mihi  supersit  uUa  defensio?  An  lentnm,  et'quod  tarda  peste 

consumat^  scilicet^  ut  non  statim  exclames^  ut  te  meum  virus  bibisse 

non  eredas.     Qiuint,  declamat.  xvii.  11.  p.  341 . 

t  With  the  poison  of  the  Indians,  however,  the  ancients  could  not 

^  acquainted^  as  it  is  prepared  from  a  plant  not  known  in  Europe 

hefore  the  discovery  of  America.     Kalm,  in  his  Travels,  does  not 

J^^me  it :  and  in  that  he  has  done  right;  for,  as  the  plant  is  now  to 

^  found  every,  where,  no  government  could  guard  against  a  misap- 

p/ica^ioQ  of  it,  were  it  publicly  known. 

i .   IThey  say  a  poison  can  be  prepared  from  aconite  (aconitum)  so 
^  ^^    occasion  death  within  a  certain  period,  such  as  two,  three,  or 
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diacovered  a  method  of  preparing  from  othfli 
plants  a  poison  which,  given  in  small  doses 
a  dram,  occasioned  an  easy  but  certain  deatl^ 
without  any  pain,  and  which  could  be  kept  bad 
for  a  long  time  without  causing  weakness  or  csi 
ruption.  This  Thrasyas,  whose  scholar  Alexia 
carried  the  art  still  further,  was  a  native  of  Mai 
tinea,  a  city  in  Arcadia,*  and  is  celebrated  b| 
Theophrastus  on  account  of  his  abilities,  and  pi 
ticularly  his  knowledge  of  botany ;  but  those  fl 
mistaken  who  ascribe  to  him  the  discovery 
secret  poison.f 

This  poison  was  much  used  at  Rome  about  ti 
hundred  years  before  the  Christian  asra.  As  sevei 
persons  of  distinction  died  the  same  year  at  tM 
period,  and  of  the  like  distemper,  an  ioquii^ 
being  made  into  tlie  cause,  a  maid-servant  gsffl 
evidence  against  some  ladies  of  the  first  familiei 
who,  she  said,  prepared  and  distributed  poism 

sis  months,  >  year,  and  even  Bomedmes  two  jeus.  Those,  wo  a 
told,  whose  conititutions  arc  able  to  hold  out  longest,  die  in  6 
greatot  mkery ;  for  the  body  is  graduill;  consumed,  and  miut  pen 
by  continual  wasting.  Those  die  easiest  who  die  speedily.  I 
remedy  has  been  found  out  foi  tliis  poison.  Tlteofihr.  Hut.  PiMt 
ix.  c.  16,  p.  I89. 

*  or  this  Thrasyas  and  Alexias  we  know  no  more  than  what 
to  be  Tound  in  Falricii  Bibliothtca  /p'teca,  vol.  xiii.  p.  63  add  4! 
He  remarks,  that  in  Theophiastua  we  must  read  Mi^Timi,  instead 

'f  This  is  done  in  a  work,  collected  without  judgment,  entit 
Nackrickt  von  trfindungm  und  erftttdern,  Hamburg  1707.  ISe 
p.  JS4.   The  tothor  of  this  wotk  is,  undoiiblnlly,  Paal  Jacob  M 
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an<j  above  a  hundred  and  fifty  of  them  were  con- 
vic^ted  and  punished.*  As  so  many  had  learnt 
ttiis  destructive  art,  it  could  not  be  suppressed; 
an<l  we  find  sufficient  proofs  in  the  Roman  history 
ttk^t  it  was  continually  preserved.  Sejanus  caused 
such  a  secret  poison  to  be  administered  by  aa 
eunuch  to  Drusus,  who  gradually  declined  after- 
w^da,  as  by  a  consumptive  disorder,  and  at  length 
(li«d.f  Agrippioa  being  desirous  of  getting  rid 
of  Claudius,  but  not  daring  to  dispatch  him  sud- 
denly, and  yet  wishing  not  to  leave  him  sufficient 
li«ine  to  make  new  regulations  respecting  the  suc- 
cession to  the  throne,  she  made  choice  of  a  poison 
**fciich  should  deprive  him  of  his  reason,  and  gra- 
<J  «j  ally  consume  him.  This  she  caused  to  be  pre- 
l>^Lred  by  an  expert  poisoner,  named  Locusta,  who 
'*^d  been  condemned  to  death  for  her  infamous 
^<=tions,  but  saved  that  she  might  be  employed  as 
^  state  engine.  The  poison  was  given  to  the  em- 
P^ror  in  a  dish  of  mushrooms;  but  as,  on  account 
*^  his  irregular  manner  of  living,  it  did  not  pro- 
•■■^ace  the  desired  effect,  it  was  assisted  by  some  of 
*■    stronger  nature.J     This  Locusta  prepared  also 

'  Neque  de  veneficiis  ante  earn  dkm  Roms  qoiEsitum  est.     Li- 


iirepeate   fortuitui   morbus   adaimularetui.     TacUi  Anna!. 


'^  The  accounC^vcD  by  Tacitu*de«rv«3  to  betcad;  Turn  A|[iip> 
^^  *M,  scelerU  olim  certu  et  oblaue  accMionu  propeni,  qcc  miiiiattonKB 
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the  poison  with  which  Nero  dispatched  Britanni- 
cus,  the  son  of  Agrippina,  whom  his  father  Clau* 
dius  wished  to  succeed  him  on  the  throne.  As 
this  poison  occasioned  only  a  dysentery,  and  was 
too  slow  in  its  operation,  the  emperor  compelled 
Locusta  by  blows,  and  by  threatening  her  with  death, 
to  prepare,  in  his  presence,  one  more  powerfiiL 
It  was  first  tried  on  a  kid :  but  as  the  animal  did 
not  die  till  the  end  of  6ve  hours,  she  boiled  it  a 
little  longer,  until  it  instantaneously  killed  a  pig  tD 
which  it  had  been  given,   and  this  poison  dis* 

egens»  de  genere  veneni  consultavit;  ne  repentino  et  praecipiti  fieu;iiiiis 
proderetur;  silentum  et  tabidum  delegisset,  ne  admotus  supremis 
Claudius^  et  dolo  intellecto,  ad  amorem  filii  rediret;  exquisitum 
placebat,  quod  turbaret  mentem  et  mortem  differret.  Deligitur  ar- 
tifex  talium  vocabulo  Locusta^  nuper  veneficii  damnata*  et  dia  inter 

instrumenta  regni  habita. Soluta  alvus  subvenisse  videbatur. 

Igitur  exterrita  Agrippina Xenophontis  medici  conscientiam  ad- 

hibet.  lUe,  tanquam  nisus  evomentis  adjuvaret,  pumam  rapido  ve- 
neno  illitam  faucibus  ejus  demisisse  creditur.  J.  C.  W.  Mohsen^  in 
his  excellent  Beschreihung  einer  Berlinischen  medQilien^ammlungf 
part  i.  Berlin  and  Leipsic  1773,  4to,  p.  26l,  is  of  opinion  that  Ta- 
citus contradicts  himself  in  his  account :  because  he  says  that  Agrq^ 
pina  made  choice  of  a  slow  poison ;  and,  afterwards,  that  she  was 
surprised  it  had  not  operated  more  speedily.  But  Agrippina  wished 
not  only  that  Claudius  might  be  destroyed  slowly,  butalso,  and  prii^ 
cipally,  that  he  might  be  suddenly  deprived  of  his  understandipg. 
As  that,  however,  did  not  happen,  and  as  she  had  to  apprehend 
both  a  change  in  the  succession  to  the  thrope,  and  a  detection  of  the 
secret  poison,  she  bethought  herself  of  one  that  was  stronger.  What 
Mr.  Mohsen  says  in  apology  for  Xenophon,  I  shall  leave  to  the 
judgment  of  others.  With  me,  the  fidelity  of  the  Roman  historian 
has  more  weight  than  the  integrity  of  the  emperor  s  physician,  who, 
notwithstanding  his  love  for  his  country,  and  the  liberality  and  oon- 
fidenoe  of  the  emperor,  may  have  been  liable  to  waver. 
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pcLtched  Britannicus  as  soon  as  be  had  tasted  it.^ 
For  Ihi^  service  the  emperor  pardoned  Locusta, 
rex?varded  her  liberally,  and  gave  her  pupils  whom 

was  to  instruct  in  her  art,  in  order  that  it  might 

be  lost. 
The  art  of  preparing  this  poison  must  have 
in  well  understood  also  at  Carthage.  When  M. 
Attilios  Regulus,  the  Roman  general,  who  had 
been  taken  by  the  Carthaginians,  was  sent  to 
H.onie  to  propose  to  the  senate  that  the  Carthagi* 
iii^n  prisoners  might  be  restored  in  exchange  for 
hina,  he  prevented  this  negotiation,  because  he 
knew  that  a  poison  had  been  administered  to  hihi, 
by  ivbich  the  state  would  soon  be  deprived  of  his 

^  The  history  of  this  horrid  affair  may  be  found  both  in  Tacitus 
Suetonius.  From  the  former,  I  shall  quote  only  the  following 
i :  Primnm  venenum  ab  ipsis  educatoribus  accepit,  transmisitque 
^^®oluta  alvo  parum  Validum,  sive  temperamentum  inerat,  ne  statim 
**^ijnet  Sed  Nero,  lenti  sceleris  impatiens,  jubere  supplicium  vene« 
^*^*e.  -  -  -  Promittenti  dein  tara  praecipitem  necem  quam'sl  feno 
^^'^^rctur,  cubiculum  Caesaris  juxta  decoquitur  virus,  cognitis  antea 

^^^^^is  rapidum  ^ quod  ita  Britannici  cunctos  artus  pervasit,  ut 

^***  pariter  et  spiritus  ejus  rapcrentur.  Tacit.  Annal,  xiii.  c.  15, 10. 

^^letonius  says :  Britannicum  veneno  aggressus  est.  Quod  accep- 
^'^  a  quadam  Locusta,  venenariorum  indice,  cum  opiniohe  tardius 
^^^»et,  ventre  modo  Britannici  moto;  accersitam  mulierem  sua 
^^xiu  verberavit^  arguens  pro  veneno  remedium  dedisse.  Excusan- 
^^<|ue  minus  datum  ad  occultandam  facinoris  invidiam,  -  -  -  coegit 
*^  ^^Oram  in  cubiculo  quam  posset  velocissimum  ac  praesentaneum 
^^cre.  Deinde  in  hasdo  expertus,  postquam  is  quin^;;e  horas  pro- 
^^^tj  iterum  ac  ssepius  recoctum,  porcello  objecit.  Quo 'statim 
^^^^imato^  inferri  in  triclinium,  darique  coenanti  secum  Britannioo 
t^^ravit.  £t  cum  ilk  ad  primum  gustum  concidisset  -  -  -  Suet,  vi. 
*'  ^^ .  Respecting  Locusta,  see  abo  Juvenal,  sat.  i,  i.  71* 
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services.  He  returned,  therefore,  to  Carthaga^ 
in  compliance  with  the  promise  he  had  made  tat 
the  enemy,  who  put  him  tp  death  with  the  naoafe 
exquisite  torture.'^ 

All  these  poisons  were  prepared  from  plants,  p«rn 
tieulariy  aconite,  hemlock,  and  poppy,  or  extracted 
from  animal  substances.  Among  those  made  fpom 
the  latter,  none  is  more  remarkable  than  that  &u{h 
plied  by  the  sea-hare,  lepus  marinus,  with  which|  at 
Philostratus  says,t  Titus  was  dispatched  by  Dooiii 
tian.  Without  here  attempting  to  define  the  sub*. 
stances  employed  by  the  ancients  to  compose  their 
poisoils,  I  sball  only  observe,  that  the  lepus  marinus, 
the  terrible  effects  of  which  are  expressly  mention- 

♦  This  account  is  given  by  Aulus  Gellius,  from  the  now  lost 
works  of  Tuditanus,  who  inake^  Regulus  say :  Venenum  sibi  Car- 
thaginenses  dedisse  non  praesentarium^  sed  ^usmodi  quod  morteQi  in 
diem  proferret  j  eo  consilio  ut  viveret  quidem  tantisper  quoad  fieret 
pennutatio ;  post  autem  grassante  sensim  veneno  cor  tabesceret.  Ci<i 
cero  often  speaks  of  the  magnanin^ity  of  Regulus  5  as,  for  example;| 
in  hb  Oration  against  Piso,  and  in  his  Offices,  book  iii.  chap.  27  - 
but  he  makea  no  mention  of  his  having  been  poisoned.  R^ulas 
8^d,  Captivos  adoledcentes  esse  et  bonos  duces,  se  jam  confectuin 
senectute.  Valerius  Maximus,  also^  book  i.  chap.  i.  L4,  says  nothing 
of  poison. 

t  Titum  autem^  cum.  poet  mortem  palvis  annos  duos  i^iiaiB9«Ai  A: 
mmoo  lepore  inter£ectum  dicunt.  la  autem  piscia  humor«s  qiM»«- 
dam  occultot  hafoet  mortiferos  supra  omnia  veneua  qu»  m^rjl  teoSTt 
na^cantur.  £t  Neronem  hunc  ipsum  piscexn  epulis  mi^wssp  qpm^ 
doque  tradunt  adversus  homines  sibi  inimiciMimoa.  DowitiMnii. 
quoque  hoc  eodem  contra  Titum  fratrem  usua  fui99e  putato^  quoiL 
gmve  molestumque  sibi  videretur  aimul  cum  fratre  husofmo^  b^sd^* 
noque viroiiQpcrare*  J^lUmkFiiMWh.^uQ*  lir 


by  Dioscoridca,*  Galen,  Nidander,  iEtius,t 
lian, :{:  Pliny^^  imd  others,  h  that  animal 
OMft^ody  St  fimaaQt,  m  the  lirnimm  System,  aplysia 
(fierpilamy  ||  as  Rondelet  conjectured,  and  has  bete 
amcKe  fiiUy  proved  by  Bohadsch.if  This  animal 
I>oison,  however,  seems  to  have  been  seldom  used, 
^s^  It  easify  betrays  itself  by  some  peculiar  sym- 
fMfe^tmiB.  It  appears  that  it  was  not  known  to  Ari- 
^*«Ue,  at  least  be  makes  no  mention  of  it.** 
^^^ith  the  far  stronger,  and  now  txHmnon,  mineral 

^  Lib.  ii.  c  18.  and  vi.  c.  30. 

•^  Lib.  xii. 

^  Histor.  Animal,  lib.  ii.  c.  45. 
^  Lib.  iz.  C.46.  and  lib.  xxxii.  c.  1. 

%J  In  S^Hemu  Nai.  through  an  error  of  the  press,  stands  Zoplyna, 

ich  word  has  since  become  common.     Air^vaia  signifies  an  un- 

ness  which  cannot  be  washed  ofF^  and  in  Aristotle*s  History  of 

^  'srumfljs,  b.  v.  ch.  15.  and  Pliny,  b.  ix.  ch.  45.  it  is  the  name  of  a 

luK^d  of  mushroom.    In  the  like  manner  other  errors,  in  the  SysteiSL 

oC  XinnaeuSy  have  been  copied  into  the  works  of  others,  such  as  J[)y« 

/i4roifi  instead  of  Dydcw,  &c. 

^  J.  B.  Bohadsdi  de  quihutdam  animalUms  marims.  .  Dresdap 
I7^i*  4to.  p.  l-<*53.    In  this  work  there  is  a  full  description,  with  a 
&Snn,  of  this  fish,  under  the  name  of  Lemesa,  which  was  used  Im 
t^  fiist  editioos  of  Linnseus. 

**  The  acoeuntB  ^ven  by  the  ancients  of  the  sea-hare  have  been 

^^^^ted  in  Jaeohi  Grtvini  lib*  de  venenis,  Antverpiae  1571^  p<  20Q» 

^  ^  AniuUsqfGlyeas,  iii>  p.  185.  the  edition  of  Venice  in  17S9» 

fol  it  19  g2|j  i\^Qi  Titus  was  dispatched  by  this  poison.    In  the  first 

"^^^  p.  S7»  Glycas  says,  6  KetytM^s  i  &«X(4rriof  r«x.'^^  »**^  iiTreipmhifnp  t^» 

I^P^i'  knf(p»T9t:  The  sea-hare  occasions  speedy  and  inevitable  de- 

•*«>ctij3a  to  man.    In  Gesner's  edition  of  Stephen's  Lexicon,  theif 

"*  ^^^•ible  error,  where  lepus  maritms  is  explained  by  piscit  er  lacer^ 

^^'^'''^    genierts    So  fiulty  are  the  best  dictiooaries,  in  regard  ta  tht 

^^^P^*^^*tions  of  naturalist!. 
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poisons  the  ancients  were  not  acquainted ;  for  their 
arsenic  was  what  we  call  orpiment,  and  not  that 
pernicious  metallic  calx  which  formed  the  prin- 
cipal ingredient  of  those  secret  poisons  which,  in 
latter  times,  were  in  France  and  Italy  brought  to  a 
diabolical  perfection.* 

No  one  was  ever  more  infamous  by  this  art  than 
Tophana,  or  Tolfania,  a  woman  who  resided  first 
at  Palermo,  and  afterwards  at  Naples.  She  sold 
those  drops,  which  from  her  acquired  the  name  of 
aqiui  Tophaniaj  aqua  delta  Toffana^  and  which  w«re 
called  also  acquetta  di  Napoliy  or  only  acquetta;  but 
she  distributed  her  preparation  by  way  of  charity 
to  such  wives  as  wished  to  have  other  husbands. 
From  four  to  six  drops  were  sufficient  to  destroy  a 
man ;  and  it  was  asserted  that  the  dose  could  be 
so  proportioned  as  to  operate  in  a  certain  time.  As 
she  was  watched  by  the  government,  she  fled  to 

*  See  C.  G.  Stenzelii  J)iss.  de  venenis  terminaHs  ei  temparantis, 
quoB  Gain  \t^  poudres  de  succession  vocant ;  resp.  J.  G^  Arnold. 
Vitebergae  1730.  This  work  contains  several  historical  relationt; 
but  the  reader  is  often  referred  to  authors  who  either  do  not  say  that 
for  wluch  they  were  quoted,  or  who  must  relate  the  same  thing  in  a 
different  manner  in  some  other  place.  As  for  example,  Galen'  in 
b.  ii.  c.  7.  de  antidotis  speaks  of  poisons,  without  mentioning' secset 
poison  in  particular.  Avicenna  is  made  to  say,  in  his  book  de  vi$u 
bus  cordis,  that  the  Egyptian  kings  often  employed  this  poison;  but 
if  by  that  quotation  we  are  to  understand  Fen,  undecima  de  dispon» 
tionibus  cordis^  I  have  sought  for  this  information  in  vain. '  In 
lib.  iv.  fen.  6.  tract.  2.  c.  14.  or  according  to  the  beautiful  editwn 
Venetiis  apud  Juntas  16O8.  2  vol.  fol.  ii.  p.  210.  it  is  said  Fel  canu 
aquatici  interficit  post  hebdomadam,  Rhodiginus  also  does  not  relatt 
that  for  which  he  ii  quoted  by  Stenzel.  p.  7. 
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an  ecclesiastical  asylum ;  and  when  Keysler  was  at 
Naples  in  1 730,  she  was  then  still  living,  because 
DO  one  could,  or  was  willing  to,  take  away  her  life^ 
while  under  that  protection.  At  that  time  she  was 
visited  by  many  strangers  out  of  curiosity. 

In  Labat's  travels  through  Italy  *  we  also  find 
some  information  which  may  serve,  still  further, 
to  illustrate  the  history  of  Tophania.  She  distri- 
buted her  poison  in  small  glass  phials,  with  this  in- 
scription, Manna  of  St.  Nicholas  of  Bari^  and  orna- 
mented with  the  image  of  the  saint  A  miraculous 
oil,  employed  by  folly  in  the  cure  of  many  dis- 
eases, drops  from  the  tomb  of  that  saint  which  is 
shown  at  Bari,  in  the  kingdom  of  Naples ;  and  on 
this  account  it  is  dispersed  in  great  abundance 
under  the  like  name.  It  was  therefore  the  best 
appellation  which  Tophania  could  give,  to  her 
poison,  because  the  reputed  sanctity^f  it  prevented 
the  custom-house  officers  from  examining  it  too 
closely.  When  the  viceroy  was  informed  of  this, 
which  i  think  was  in  1709}  Tophania  fled  from 
one  convent  to  another,  but  was  at  length  seized, 
and  thrown  into  prison.  The  clergy  raised  a  loud 
outcry,  on  account  of  this  violation  of  ecclesiasti- 
cal  freedom,  and  endeavoured  to  excite  the  people 
to  insurrection.  But  they  were  soon  appeased,  on 
a  report  being  spread  that  Tophania  had  confessed 
she  had  poisoned  all  the  springs  in  the  city.     Be<^ 

•  Vol.  iv.  p.  33. 
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ing  put  to  the  rack,  she  acknowledged  her  wick» 

edness ;  named  those  who  had  protected  her^  who 

were  immediately  dragged  from  churches  and  mo-* 

nasteries ;  and  declared  that^  the  day  before  she 

had  absconded,  she  had  sent  two  boxes  of  her 

manna  to  Rome,  where  it  was  found  in  the  cus-* 

tom-house,  but  she  did  not  accuse  any  one  of  hav« 

ing  ordered  it.   She  was  afterwards  strangled,  and, 

to  mitigate  tlie  archbishop,  her  body  was  thrown^ 

at  night,  into  the  area  of  the  convent  from  whidi 

she  had  been  taken.    Tophania,  however,  was  not 

the  only  person  at  Naples  who  understood  tbtf 

making  of  this  poison ;  for  Keysler  says,  that»  at 

the  time  he  was  there,  it  was  still  secretly  pre<» 

pared,  and  much  employed.* 

In  the  year  1659,  under  the  government  of  pope 
Alexander  VII,  it  was  observed  at  Rome^  thtt 
many  young  married  women  were  left  widows,  and 
that  many  husbands  died  when  they  became  dis* 
agreeable  to  their  wives.  Several  of  the  clergy  d<^ 
dared  also,  that  for  some  time  past  various  persoM  . 
had  acknowledged  at  confession,  that  they  had  been 
guilty  of  poisoning.  As  the  government  empfeyed 
the  utmost  vigilance  to  discover  these  poisonftns 
suspicion  fell  upon  a  society  of  young  married  wo* 
men,  whose  president  appeared  to  be  an  old  woman 
who  pretended  to  foretell  future  events,  and  who 
had  often  predicted  very  exactly  nutny  deaths  to 

*  Keysler's  Fortsetziing  neuesler  Kwcn.  Hannover  174 1 .  p.  234. 


penoofl  yiiAko  had  cause  to  wish  for  tbeld^  TOKNiei^* 
tlun  the  truths  a  crafty  feuaalei  givM  out  b>  be  a 
person  of  cotisiderable  distioction,  was  ftetit  to  this 
old  woman,  pretending  that  she  wished  to  obfaki 
her  confidence,  and  to  procure  some  of  her  drops 
for  a  cruel  and  tyrannical  husband.     The  whole 
society  were  by  this  stratagem  arrested ;  and  all 
of  them,  except  the  fortune-teller,  whose  name 
Wto  Hieronyma  Spara,  confessed  before  they  wet^ 
pat  to  the  torture. — ^^  Where  now,"  cried  she, 
*^  are  the  Roman  princes,  knights  and  barods,  who 
^  OQ  so  many  occasions  promised  me  their  pro- 
^^  tection !    Where  are  the  ladies  who  assured  me 
^^0f  their  friendship!    Where  are  my  childreti 
^'  whom  I  have  placed  in  so  distinguished  situa- 
"  tioQs ! "    In  order  to  deter  others  from  commit- 
tidg  the  like  crime,  one  Gratiosa,  Spara's  assist- 
tot,  three  other  women,  and  the  obstinate  Spara 
hirself,  who  still  entertained  hopes  of  assistanee 
till  the  last  moment,  were  hanged  in  the  presendfe 
of  innumerable  spectators.     Some  months  after, 
several  more  women  were  executed  in  the  same 
taanner ;  some  were  whipt,  and  others  were  ba- 
nished from  the  country.     Notwithstanding  these 
punishments,  the  effects  of  this  inveterate  wicked- 
ness have  been  from  time  to  time  remarked.     Le 
Bttt,  to  whom  we  are  indebted  for  the  above 
account,  says,^  that  Spara  was  a  Sicilian,  and 

*  J.  F.  le  Bret,  Magazin  2um  gebraache  der  staaten  und-kirchen* 
Cttchichte^  partiv.  Francf.  and  Leip«.  1774.  8vo.  p.  131— '141 


88        ,  HISTORY    OF  INVENTIONS. 

1 

acquired  her  knowledge  fromTophania  at  Palermo. 
If  that  be  true,  the  latter  must  have  been  early 
initiated  in  villany,  and  must  have  become  when 
very  young  a  teacher  of  her  infamous  art.  Keysler 
<jalls  her  a  little  old  woman. 

The  art  of  poisoning  never  excited  more  attention 
than  it  did  in  France  about  the  year  1 670.*  Mary 
Margaret  d'Aubray,  daughter  of  the  lieutenant- 
civil  Dreux  d'Aubray,  was,  in  the  year  1651, 
married  to  the  marquis  de  Brinvillier,  son  of  Go- 
belin president  of  the  Chamber  of  accounts,  who 
had  a  yearly  income  of.  thirty  thousand  livres,  and  to 
whom  she  brought  a  portion  of  two  hundred  thou- 
sand. .He  was  mestre  de  camp  of  the  regiment  of* 
Normandy,  and  during  the  course  of  bis  campaigns 
became  acquainted  with  one  Godin  de  Sainte 
Croix,-}^  a  young  man  of  a  distinguished  family, 
who  served  as  a  captain  of  cavalry  in  the  regiment  of 
Trassy.  This  young  officer,  who  was  then  a  needy 
adventurer,  becameaconstantvisitor  of  the  marqQiSy 

■  »      ■ 

♦  The  following  account  is  collected  from  Causes  cel^bres  et  int^- 
rwsantes,  par  M.  Guyot  de  Pitaval,  tome  i.  k  la  Haye  1737.  8vo. 
p.  267 — 326.  Recueil  des  lettres  de  Mad.  la  marquise  de  Sevigii^ 
A  Paris  1764.  iv.  p.  44 — 198.  Histoire  du  regne  de  Louis  XIV, 
parM.  de  Reboulet.  Avignon  1746.  v.  p.  159.  Histoire  de  la  vie 
et  du  regne  de  Louis  XIV,  publi^e  par  M.  Bruzen  de  la  Martiniere, 
k  la  Haye  1740.  iv.  p.  229.  Le  siecle  de  Louis  XIV,  par  Vpltaife. 
Berlin  1751.  ii.  p.  59.  M^moires  et  reflexions  sur  les  principaux 
cv^nemens  du  regne  de  Louis  XIV,  par  M.  L.  M.  D.  L.  F.  A  Rot- 
terdam 1716.  p.  209—214. 

+  In  the  account  of  Martiniere  there  are  several  errors :  am#n$ 
these  is,  tbat  he  calls  Godin,  Tabb^  de  la  Croix, 
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and  in  a  short  time  paid  his  addresses  to  the  mar- 
chioness/who  lost  her  husband  after  she  had  helped 
to  dissipate  his  large  fortune,  and  was  thus  enabled 
to  enjoy  her  amours  in  greater  freedom.     Her  in- 
decent conduct,  however,  gave  so  much  uneasiness 
to  her  father,  that  he  procured  a  lettre  de  cachet, 
had  Sainte  Croix  arrested,  while  in  a  carriage  by 
bcr  side,  and  thrown  into  the  Bastille.*     Sainte 
Croix  there  got  acquainted  with  an  Italian  named 
£xili,  who  understood  the  art  of  preparing  poison, 
and  from  whom  he  learnt  it.     As  they  were  both 
set  at  liberty  after  a  year's  imprisonment,  Sainte 
Croix  kept  Exili  with  him  until  he  became  per- 
fectly master  of  the  art,  in  which  he  afterwards  in- 
structed the  marchioness,  in  order  that  she  might 
employ  it  in  bettering  the  circumstances  of  both. 
When  she  had  acquired  the  principles  of  the  art, 
she  assumed  the  appearance  of  a  nun,  distributed 
food  to  the  poor,  nursed  the  sick  in.  the  Hotel- 
Dieu,  and  gave  them  medicines,  but  only  for  the 
purpose  of  trying  the  strength  of  her  poison  un- 
detected on  these  helpless  wretches.f    It  was  said 
in  Paris,  by  way  of  satire,  that  no  young  physician, 
in  introducing  himself  to  practice,  had  ever  so 

*  Voltaire  says,  that  the  father  did  not  get  Sainte  Croix  thrown 
iato  the  Bastille,  but  sent  to  his  regiment.  This,  however,  is  not 
the  case ;  for  this  reprobate  was  at  that  time  not  in  the  army. 

+  This  circumstance  is  denied  by  Voltaire,  but  only,  as  appears, 
to  contradict  Pitaval,  whom  he  calls  un  avocat  sans  catise. 
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speedily  filled  a  church-yard  as  Brinvillier.  By 
the  force  of  money,  she  prevailed  on  Sainte 
Croix's  servant,  called  La  Chauss6e,  to  administer 
poison  to  her  father^  into  whose  service  she  got 
him  introduced,  and  also  to  her  brother,  who  wtB 
a  counsellor  of  the  parliament^  and  resided  at  his 
father's  house.  To  the  former  the  poison  was  giveti 
ten  times  before  he  died ;  the  son  died  sooner ; 
but  the  daughter,  mademoiselle  d'Aubray,  the 
marchioness  could  not  poison,  because,  perhapl, 
she  was  too  much  on  her  guard ;  for  a  suspicion 
soon  arose  that  the  father  and  son  had  been  poi- 
soned, and  the  bodies  were  opened.  She  would, 
however,  have  escaped,  had  not  providence  brought 
to  light  the  villany, 

Sainte  Croix,  when  preparing  poison,  was  accuik 
tomed  to  wear  a  glass  mask ;  but  as  this  once  hap- 
pened to  drop  off  by  accident,  he  was  suffocated, 
and  found  dead  in  his  laboratory*  Government 
caused  the  effects  of  this  man,  who  had  no  family, 
to  be  examined,  and  a  list  of  them  to  be  made  out. 
On  searching  them^  there  was  found  a  small  boM, 
to  which  Sainte  Croix  had  affixed  a  written  re- 
quest, that  after  his  death  it  might  be  delivered  to 
the  marchioness  de  Brinvillier,  or,  in  case  she 
should  not  be  living,  that  it  might  be  burnt.* 

•  This  reqnesl  was  as  follows  r  "  I  humbly  beg  that  those  into 
whose  hand»  this  box  msy  fall,  will  do  me  the  favour  to  deliver  it 
into  the  bandt  only  «f  the  marchioiicsftdeBrinyiltier^  who  resides  in 
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2^othiog  could  be  a  greater  inducement  to  have  it 
^^pened  than  this  singular  petition;  and  that  being 
^one^  there  was  found  in  it  a  great  abundance  of 
poisons  of  every  kind,  with  labels  on  M^hich  their 
-^fiects,  proved  by  experiments  made  on  animals, 
were  marked.     When  the  marchioness  heard  of 
the  death  of  het  lover  and  instructor,  she  was  de- 
sirous to  have  the  casket,  and  endeavoured  to  get 
possession  of  it,  by  bribing  the  officers  of  justice; 
but  as  she  failed  in  this,  she  quitted  the  kingdom. 
Ibt  Chauss^e,  however,  continued  at  Paris,  laid 
daim  to  the  property  of  Sainte  Croix,  was  seized 
and  imprisoned,  confessed  more  acts  of  villany 
than  were  suspected;  and  was,  in  consequence, 
broke  alive  on  the  wheel  in  1 673. 

A  very  active  officer  of  justice,  named  Desgrais, 
^as  dispatched  in  search  of  the  marchioness  de 
Brinvillier,  who  was  found  in  a  convent  at  Liege, 
to  which  she  had  fled  from  England.  To  entice 
lier  from  this  privileged  place,  which  folly  had 

^'  the  street  Neuve  Saint  Paul,  as  every  thing  it  contains  concerns  her, 
^'  and  belongs  to  her  alone ;  and  as,  besides,  there  is  nothing  in  it  that 
"  can  be  of  use  to  any  person  except  her ;  and  in  case  she  shall  be  dead 
•'  before  tnt,  to  burn  it,  and  every  thing  it  contains,  without  opening 
Of  altering  any  thing  ^  and,  in  order  that  no  one  may  plead  igno- 
rance, I  swear  by  the  God  whom  I  adore,  and  by  all  that  is  most 
"  sacred,  that  I  advance  nothing  but  what  is  true.  And  if  my  in- 
*'  tentions,  just  and  reasonable  as  they  are,  be  thwarted  in  this  point, 
*'  I  charge  their  consciences  with  it,  botb  in  this  world  and  the  next, 
**  in  order  that  I  may  onload  mine,  protesting  that  this  is  my  hit 
^  will.    Done  at  Faris  diis  S6th  of  May  in  the  afternoon,  1672. 

''  DE  SAINTE  CROIX." 
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consecrated  for  the  protection  of  vice,  Desgrais 
assumed  the  dress  of  an  abbe,  found  means  to  get 
acquainted  with  her,  acted  the  part  of  a  lover^ 
and,  having  engaged  her  to  go  out  on  an  excursion 
of  pleasure,  arrested  her.    Among  her  effects  at  the 
convent,  there  was  found  a  confession,  written  by 
her  own  hand^  which  contained  a  complete  cata- 
logue of  her  crimes.    She  there  acknowledged  that 
she  had  set  fire  to  houses,  and  that  she  had  occa- 
sioned the  death  olT  more  persons  than  any  one  ever 
suspected.    She  remarked  also,  tliat  she  had  conti- 
nued a  virgin  only  till  the  seventh  year  of  her  age. 
Notwithstanding  all  the  craft  which  she  employed 
to  escape,  she  was  conveyed  to  Paris,  where  she 
at  first  denied  every  thing ;  and,  when  in  prison, 
she  played  picquet  to  pass  away  the  time.  She  was, 
however,  convicted,  brought  to  a  confession  of  her 
enormities,  became  a  convert,  as  her  confessor 
termed  it,  and  went  with  much  firmness  to  tJie 
place  of  execution,  on  the  16th  of  July,  1676; 
where,  when  she  beheld  the  multitude  of  the  spec* 
tators,  she  exclaimed  in  a  contemptuous  manner, 
"  You  have  come  to  see  a  fine  spectacle  !**     She 
was  beheaded,  and  afterwards  burnt;   a  punish- 
ment too  mild  for  such  an  offender.*    As  she  had 
been  amused  with  some  hopes  of  a  pardon,  on  ac- 

■ 

^^^yet^.    *  Martiniere  says  that  she  was  burnt  alive,  together  with  all 
^^Xv'•'.;4e  papers  respecting  her  trial.    The  latter  is  improbable,  and  th» 
/>■       '-fvmer  certainly  false,  notwithstanding  the  account  given  in  the 
Bneyclopidie. 
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count  of  her  relations,  when  she  mounted  the  scaf- 
fold,  she  cried  out  "  Oest  done  tout  de  bonT^* 
.  Among  a  number  of  persons  suspected  of  being 
concerned  in  this  affair,  was  a  German  apothe- 
cary, named  Glaser,  who,  on  account  of  his  know-* 
ledge  in  chemistry,  was  intimate  with  Exili  and 
Sainte  Croix.  From  him  they  had  both  procured 
the  materials  which .  they  used,  and  he  was  some 
years  confined  in  the  Bastille;  but  the  charge 
against  him  being  more  minutely  investigated,  he 
was  declared  innocent,  and  set  at  liberty.  He  was 
the  author  of  a  treatise  of  chemistry,  printed  at 
Paris  in  1667>  and  reprinted  afterwards  at  Brussels 
in  1676,  and  at  Lyons  in  1679. 

By  the  execution  of  this  French  Medea,  the 
practice  of  poisoning  was  not  suppressed ;  many 
persons  died  from  time  to  time  under  very  suspi- 
cious circumstances ;  and  the  archbishop  was  in« 
formed,  from  different  parishes>  that  this  crime 
Mras  still  confessed,  and  that  traces  of  it  were  re- 
marked both  in  high  and  in  low  families.  Tot 
\f»tching,  searching  after,  and  punishing  poisoners, 

■    •  The  following  description  of  Brinvillier  may  perhaps  be  of  use 
to  our  phyiiognomists :  *'  In  order  to  satisfy  the  curiosity  of  those 
*'  who  may  be  desirous  of  knowing  if  such  a  celebrated  criminal  par* 
*'  took  of  the  beauties  of  her  sex^  I  shall  observe  that  nature  had  not 
^*  been  sparing  of  them  to  the  marchioness ;  her  features  were  ex- 
*'  ceedingly  regular,  and  the  form  of  her  face,  which  was  round,  was 
**  Tery  graceful.   This  beautiful  outside  concealed  a  heart  extrei 
*^  black.    Nothing  proves  more  that  metoposcopy,  or  the  science 
**  physiognomy,  is  false;  for  this  lady  had  that  serene  and  tranJflQ;  .#i 
"  air  which  announces  virtue/*    Pitaval,  p.  S6g.  *"   ^.^ 
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a  particular  court,  called  the  Chambre  de  pouam^ 
or  Chambre  ardentc,  was  at  length  establiabed  in 
1679.    This  court,  besides  other  persons,  detected 
two  women,  named  La  Vigoreux  and  La  Voisii^^ 
who  carried  on  a.  great  traffic  in  poisons.  The  latter 
was  a  midwife.    Both  of  them  pretended  to  foretell 
fatmre  events,  to  call  up  ghosts,  and  to  teach  the  art 
of  finding  hidden  treasures,  and  of  reooTering  loat 
or  stolen  goods.  They  also  distributed  philtres^  and 
sold  secret  poison  to  such  persons  as  they  kneir 
they  could  depend  upon,  and  who  wished  to  em^ 
ploy  them  either  to  get  rid  of  bad  husbands,  or  re^ 
cover  lost  lovers.  Female  curiosity  induced  several 
ladies  of  the  first  rank,  and  even  some  belonging 
to  the  court,  to  visit  these  women,  particularly  La 
Voisin;  and  who,  without  thinking  of  poison,  only 
wished  to  know  how  soon  a  husband,  a  lover,  the 
king  or  his  mistress,  would  die.    In  the  possession 
of  La  Vobin  was  found  a  list  of  all  those  who  bad 
become  dupes  to  her  imposture.    They  were  ar« 
rested  and  carried  before  the  above-mentioiied 
court,  which,  without  following  the  usual  course  of 
justice,  detected  secret  crimes  by  means  of  spies, 
instituted  private  trials,  and  began  to  imitate  the 
proceedings  of  the  holy  inquisition.     In  this  Hst 
were  found  the  distinguished  names  of  the  countesa 

*  Some  information  respecting  La  Voisin  may  be  (bund  in  LfUrei 
.    Mii&fiques  et  galantts  par  Madam€  de  C-»—- .    A  Cologne- 1709^—' 
1711 .  4  vols.  ISmo.  ii.  p.  101 .  and  iv.  p.  376.  The  authoress  of  th^ 
letters  was  Mad.  du  Nojiier. 
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^    SoissonS)  her  sister  the  duchess  de  BouiUaii» 

i^xicl   marshal  de  Luxembourg.    The  first  fled  to 

^^fltnders  to  avoid  the  severity  and  disgrace  of  im^ 

pKi^onment;  the  second  saved  herself  by  the  help 

^  her  friends;  and  the  last^  after  he  had  beea 

^cne  months  in  the  Bastille,  and  had  undergone  a 

^t<ict  examination,  by  which  he  almost  lost  his  re* 

Putation,  was  set  at  liberty  as  innocent    Thus  did 

^^  cruel  Louvois,  the  war  minister,  and  the  oEiar- 

^Vaoness  de  Montespan,  ruin  those  who  opposed 

^])eir  measures.    La  Yigoreux  and  La  Voisin  were 

^^Nirnt  alive,  on  the  SSd  of  February  1680,  after 

''^Wieir  hands  had  been  bored  through  with  a  red- 

])ot  iron,  and  cut  off.    Several  persona  of  ordinary 

Tank  were  punished  by  the  common  hangman; 

those  of  higher  rank,  after  they  had  been  declared 

hy  this  tribunal  not  guilty,  were  set  at  liberty;  and 

in  1680  an  end  was  put  to  the  Chambre  ardente^ 

wkich  in  reality  was  a  political  inquisition. 

It  is  certain  that,  notwithstanding  such  pu« 
mahments,  like  crimes  have  given  occasion  to 
oojust  succession  both  in  Italy  and  in  Fraxice,  and 
that  attempts  have  beea  made  for  the  same  pur* 
pose  even  in  the  northern  kingdoms.  It  is  known, 
that  in  Denmark  count  Corfitz  de  Ulfeld  was 
guihy,  though  it  was  not  proved,  of  having  ioh 
tended  to  give  the  king  a  person,  which  should  grar 
dually  destroy  him  like  a  lethargy.*    Charles  XI, 

*  Labeh  cks  Grafon  Tpn  Ulfeld,  von  H.  P.  aui  dem  Ditfiiachta 
vbeneut    CopMilia§en  und  Lcipaig  177^*  Sro.  p«  80QU 
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also/ Icing  of  Sweden,  died  by  the  effects  of  such 
a  poison.  Having  ruined  several  noble  families 
by  seizing  on  their  property,  and  having  after 
that  made  a  journey  to  Torneo,  he  fell  into  a 
consumptive  disorder,  which  no  medicine  could 
cure.  One  day  he  asked  his  physician,  in  a  very 
earnest  manner,  what  was  the  cause  of  his  illness  ? 
The  physician  replied,  "  Your  majesty  has  been 
"  loaded  with  too  many  maledictions."  "  Yes,** 
returned  the  king,  "  I  wish  to  God  that  the  reduc** 
"  tion  of  the  nobility's  estates  had  not  taken  place, 
"  and  that  I  had  never  undertaken  a  journey 
^-  to  Torneo !"  After  his  death  his  intestines  wier« 
found  to  be  full  of  small  ulcers.* 

The  oftener  poisoning  in  this  manner  happens, 
the  more  it  is  to  be  wished  that  preventives  and 
antidotes  were  found  out,  and  that  the  symptoms 
were  ascertained ;  but  this  is  hardly  possible  as  long 
as  it  is  not  known  of  what  the  poison  properly 
consists.  Governments,  however,  have  wisely  en- 
deavoured to  conceal  the  recipes,  by  suppressing 
the  criminal  procedures.  Pope  Alexander  Vll 
caused  them  to  be  shut  up  in  the  castle  of  St. 
Angelo;  in  France,  it  is  said,  they  were  burnt 
together  with  the  criminals ;  in  Naples  only, 
the  same  precaution  was  not  taken.  I  do  not 
know  that  observations  on  the  bodies  of  persotis 

•  This  anecdote  was  told  to  me  by  the  celebrated  Linnaeus.  An 
account  of  what  appeared  on  opening  the  body  of  this  pfince'may 
btt  secQ  in  Baldingers  Neuem  magazinfUr  asrzte,  vol.  i.  p.  Qi* 
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destroyed  by  slow  poison  have  been  ever  publish- 
ed ;  ibr.  what  Pitaval  says  on  that  subject  is  not 
sufficient*  People  talk  of  powders  and  pills,  but 
the  greater  part  of  this  kind  of  poison  appears  to 
be  a  clear  insipid  water,  and  that  prepared  by  Tof- 
fiw^ia  never  once  betrayed  itself  by  any  particular 
effects  on  the  body.  The  sale  of  aqua-fortis  was 
&  long  time  forbidden  at  Rome,  because  it  was 
^nsidered  as  the  principal  ingredient;  but  this 
i»  veary  improbable.  At  Paris  is  was  once  be- 
lieved that  succession  powder  consisted  of  diamond 
"*Jst  pounded  exceedingly  fine. ,  Without  assent- 
^^g  to  this  idea,  one  may  contradict  Voltaire,  who 

^^^^ceives  that  diamond   dust  is   not  more  pre- 

• 

Judicial  than  powder  of  coral.  It  may  be  rather 
^^Uipared  to  that  fine  sand  which  is  rubbed  off 
^^'Om  our  mill-stones,  and  ^hich  we  would  con- 
^^cJer  and  guard  against,  as  a  secret  poison,  were 
^^e  not  highly  negligent  and  careless  of  our  health 

•  The  lieutenant-civil  continued  still  to  grow  worse.  After  having 

'^^Dgoished  a  long  dme>  being  seized  with  a  loathing  of  every  kind  of 

^<X)d  presented  to  him;  his  vomitings  still  continuing^  and  nature 

^eing  at  length  exhausted,  he  expired  without  any  fever.    The  three 

"^^ut  days  he  had  wasted  very  much;   he  was  become  extremely 

^lurunky  and  he  felt  a  great  heat  in  his  stomach.    When  opened,  that 

(Mut  and  the  duodenum  were  found  to  be  black,  and  sloughing  ofF 

in  pieces;  the  liver  was  mortified,  and  as  it  were  burnt.     The 

^xmnsellor  was  ill  three  months,  had  the  like  symptoms  as  the 

Vieutenant-civil,  and  died  in  the  same  manner.     When  opened^ 

liis  ft^M??g^b  and  liver  were  found  in  a  similar  state.     Rages  274, 

876. 

VOL.  I.  H 
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in  the  use  of  food.^  In  the  casket  of  Saints 
Croix  were  found  sublimate,  opium,  r^ulus  of 
antimony,  vitriol ;  and  a  large  quantity  of  poi- 
son ready  prepared,  the  principal  ingredients  of 
which  the  physicians  were  not  able  to  dktiiir 
guish.  Many  have  affirmed,  that  sugar  of  lead 
was  the  chief  ingredient ;  f  but  the  conse- 
quences of  the  poison  did  not  seem  to  indicate 
the  use  of  that  metal.  For  some  years  past  a 
harmless  plant,  which  is  only  somewhat  bitter  and 
astringent,  the  cymbalaria^  that  grows  on  old  walls^^T 

*  In  one  year  a  ton  of  sand,  at  least,  which  is  baked  with  the  flour, 
is  rubbed  off  from  a  pair  of  mill-stones.  If  a  mill  grinds  only  4385 
bushels  annually,  and  one  allows  no  more  than  twelve  bushelataoi^ 
man,  a  person  swallows  in  a  year  above  six  pounds,  and  ia  a  month 
half  a  pound  of  pulverised  sand-stone,  which,  in  the  course  of  a  long 
life,  will  amount  to  upwards  of  three  hundred  weight.  Is  Hot  tirii 
s\]|fficient  to  make  governments  more  attentive  to  this  circumstanottl 

t  For  the  following  important  information  I  am  indebted  to  pro^ 
fessor  Baldinger.  It  is  to  be  found  in  Christiani  Henrid  EmU 
Dissert,  de  veneno  salutem  sistens ;  resp.  T.  Taut,  Lipsiae  1701 .  §  tf . 
**  There  is  no  doubt  that  the  slow  poison  of  the  French  and  Italians, 
'*  commonly  called  succession  powder  {poudre  de  la  succession'),  owes 
"  its  origin  to  sugar  of  lead.  I  know  a  chemist,  who  superintmdi 
"  the  laboratory  of  a  certaia  prince  on  the  confines  of  Bohemit,  and 
**  who  by  the  orders  (perhaps  not  very  laudable)  of  his  patroD»  hm 
"  spent  much  time  and  labour  in  strengthening  and  modeiatnig 
'*  poisons.  He  has  often  declared,  that  of  sugar  of  lead,  with  tht 
**  addition  of  some  more  volatile  corrosive,  a  very  slow  poison  coald 
"  be  prepared ;  which,  if  swallowed  by  a  dog  or  other  animal,  would 
"  insensibly  destroy  it,  without  any  violent  symptoms,  in  the  ooant 
"  of  some  weeks  or  months.** 

X  Antirrhinum  cymbalaria.  See  Onomatologia  medica  eompleiu* 
Ulm  1753.  8vo.  article  Cymbalaria, 
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*^^-^*been  loaded  with  the  opprobrium  of  producing 
^i^  slow  poison,  while  at  the  same  time  it  has  been 
^^^X^brated  by  others  on  accountof  its  medicinal  pro- 
ties;*  but  it  is,  perhaps,  not  powerful  enough 
o  either  mischief  or  good;  and  it  is  probable  that 
^*    ^las  been  added  to  poisons  either  through  igno- 
ce,  or  to  conceal  other  ingredients ;   for  the 
peror  Charles  VI,  who  was  king  of  the  Two 
^lies  at  the  time  when  Toifania  was  arrested, 
^^Xd  his  physician  Garelli,  who  communicated  the 
^^-me  in  a  letter  f  to  the  celebrated  Hoflfman,  in 
^"^18  or  1719,  that  the   poison  of  that  Italian 
^^irce  was   composed  of  an  arsenical  calx,  dis- 
solved in  aqua  cymbalaricEy  and  which  I  suppose 
'^as  rendered  stronger  and  more  difficult  to  be  de- 
lected by  a  salt  that  may  be  readily  guessed.     It 

•  J.  J.  Wepferi  Historia  cicutae  aquaticae.  Adjectae  sunt  disserta- 
tiooes  de  thea  helvetica  ac  cymbalaria ;  curante  T.  Zwingero.  Lugd. 
^ftaU  1733.  8vo. 

•f  Garelli,  the  emperor's  principal  physician,  lately  wrote  to  mt 
acunething  remarkable  in  the  following  words  :•— ''  Your  elegant  dis- 
sertation on  Uie  errors  respecting  poisons  brought  to  my  recollection 
^  certain  slow  poison,  which  that  infamous  poisoner,  still  alive  in  pri- 
son at  Naples,  employed  to  the  destruction  of  upwards  of  six  hundred 
l^etsons.  It  was  nothing  else  than  crystallised  arsenic,  dissolved  in  a 
l4U]ge  quantity  of  water  by  decoction,  with  the  addition,  but  for  what 
(Purpose  I  know  not,  of  the  herb  cymbalaria.  This  was  communi- 
^2ated  to  me  by  his  imperial  majesty  himself,  to  whom  the  judicial 
procedure,  confirmed  by  the  confession  of  the  criminal,  was  trans- 
flitted.  This  water,  in  the  Neapolitan  dialect,  is  called  aqua  de 
^offnitia.    It  is  certain  death,  and  many  have  fallen  a  sacrifice  to  it.'* 

JFred,  Hoffmanni  Medicinal  raiionalis  9y$temat%cce  tomm  secundus, 

Halae  1729.  4to.  p.  ii.  c.  2.  §19.  p.  185. 

H  2 
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is  dreadful  to  think,  that  this  secret  poison  is  ad* 
ministered  as  a  febrifuge  by  ignorant  or  unprincK 
pled  physicians^  quacks^  and  old.  women.  U 
drives  off  obstinate  fevers,  it  is  true ;  but  it  ift 
equally  certain  that  it  hastens  death :  it  is  there- 
fore a  cure,  which  is  far  worse  than  the  disease,  and 
against  which  governments  and  physicians  cannoi 
exclaim  too  severely.  Let  me  here  be  permitted  ta 
recommend  to  the  latter  the  ideas  of  Mr.  Mohseff 
on  this  subject,*  and  to  chemists  the  means  Mr. 
Bell  employed  to  analyse  these  stygian  drops.f  It 
was  remarked  at  Rome,  by  accident,  that  lemon 
juice  and  the  acid  of  lemons  are,  in  some  mea-* 
sure,  counter-poisons;  and  a  physician  named 
Paul  Branchaletti^  respecting  whom  I  can  find  no 
information,  wrote  a  book  expressly  on  this  anti- 
dote to  these  drops,  according  to  the  account  of 
Keysler,  who  however  adds,  "  Every  thing  hitherto 
found  out,  supposes  that  one  has  taken  the  drops 
only  for  a  short  time,  or  that  one  has  had  an  op- 
portunity to  be  upon  one's  guard  when  suspicious 
circumstances  occurred,  and  to  discover  the  threat- 
ened  danger." 

It  seems  to  be  almost  certain  that  the  poisons 
prepared  by  Toffania  and  Brinvillier  were  arseni- 
cal mixtures,  or,  as  Dr.  Hahnemanj;  rightly  con- 

•  Beschreibung  einer  medaillen-sammlung,  i.  p.  148. 

f  The  same,  p.  1 86.  Of  the  internal  use  of  arsenic,  see  Baldingen 
Neue  magazinjur  aerzle,  ii.  p.  418. 

X  Ueber  die  Arsenikvergiftung,  ihre  hiilfe,  und  gerichtliche  aaar 
Hiittelung.  Leips.  1786.  8vo.  p.  35. 
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tures,  arsenical  neutral  salts.    Loss  of  appetite, 
^iEUOtness,  gnawing  pains  in  the  stomach,  loss  of 
-^rength  without  any  visible  cause,  a  continual  in- 
-<Hsposition,  followed  hy  a  wasting  of  the  lungs,  a 
^ow  fever,  &c.,  are  all  symptoms  which  seem  to 
mndounce  that  dangerous  semi-metal.     The  opi- 
jiiion,  however,  that  it  was  .composed  of  opium  and 
<mtharides  has,  in  latter  times,  received  so  many 
confirmations,  that  one  is  almost  induced  to  be- 
lieve that  there  are  more  kinds  than  one  of  this 
Stygian  water.     The  information   given  by  the 
abbe  Gagliani  seems  to  carry  too  much  weight 
with  it  to  be  denied.*     It  is  confirmed  also  by 

*  On  the  SOth  of  December,  1765,  died  the  dauphin,  &ther  of 
Xouis  XVI>  and  in  1767  died  the  dauphiness.  It  was  a  public  re- 
port that  they  were  both  dispatched  by  secret  poison :  and  the  gra- 
dual  dficUiie  of  their  health,  the  other  circumstances  which  accom- 
panied their  illness,  and  the  cabals  which  then  existed  at  court,  make 
.this  at  least  not  improbable.  Many  private  anecdotes  respecting 
■ihese  events  may  be  found  in  a  book  entitled  UEspion  devtUisi, 
FeUciter  audax,  London  1782.  In  page  61  it  is  said,  that  on  ac- 
lOOunt  of  the  suspicions  then  entertained,  it  was  wished  that  inform 
matioi)  might  be  procured  respecting  secret  poison,  and  the  methods 
iof  preparing  it ;  and  that  the  abb^  Gagliani,  well  known  as  a  writer, 
has  ^ven  the  following : — '*  It  is  certain  that  in  Europe  the  prepa- 
ration of  these  drugs  renders  them  pernicious  and  mortal.  For  ex- 
am|^»  at  Naples  the  mixture  of  opium  and  cantharides,  in  known 
doses,  is  a  slow  poison  ^  the  surest  of  all,  and  the  more  infallible  as 
one  cannot  mistrust  it.  At  first  it  is  given  in  small  doses,  that  its 
efibcts  may  be  insensible.  In  Italy  we  call  it  aqua  di  Tttfania, 
Tu&nia  water.  No  one  can  avoid  its  attacks,  because  the  liquor 
obtained  from  that  composition  is  as  limpid  as  rock  water,  and  with- 
out taste.  Its  effects  are  slow  and  almost  imperceptible :  a  few  drops 
4>f  it  only  are  poured  into  tea,  chocolate,  or  soup,  &c.   Thcx^  \&  noX. 
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Mr.  Archenbolz ;  ^  but  what  be  says  of  the  naf 
made  of  Spanish  flies,  by  the  Chinese,  tp  iBvigp*' 
rate  the  sixth  sense,  gives  reason  to  suspect  that 
his  voucher  is  VEspion  devalise,  to  whom  the  abbf^ 
Gagliani  ascribes  the  same  words.  It  appears  to 
me,  however,  if  I  may  be  allowed  to  judge  from 

8  lady  at  Naples  who  has  not  some  of  it  lying  carelessly  on  her  toi» 
lette  with  her  smelling-bottles.  She  alone  knows  tht  phial,  tod  cie» 
distinguish  it.  Even  the  waiting-woman,  who  is  her  confidant^  \$ 
not  in  the  secret^  and  takes  this  phial  for  distilled  water,  or  water 
obtained  by  precipitation,  which  is  the  purest,  and  which  is  used  t6 
moderate  perfumes  when  they  arc  too  strong. 

'*  The  effects  of  this  poison  are  very  simple.  A  general  indisfoair 
tion  is  at  first  felt  in  the  whole  frame.  The  physician  examines  you, 
and  perceiving  no  symptoms  of  disease,  either  external  or  internal,  no 
obstructions,  no  collection  of  humours,  no  inflammations,  orders  de- 
tergents, regimen,  and  evacuation.  The  dose  of  poison  is  then  doa- 
•bled,  and  the  same  indisposition  continues  without  being  more  ell»- 
racterized. — The  physician,  who  can  see  in  this  nothing  extraord^ 
naty,  ascribes  the  state  of  the  patient  to  viscous  and  peccant  humoors, 
which  have  not  been  sufficiently  carried  off  by  the  first  evacuatioil. 
He  orders  a  second — ^a  third  dos&-^a  third  evacuation-^a  fmirA  doMk 
The  physician  then  sees  that  the  disease  has  escaped  him,  that  he  hM 
mistaken  it,  and  that  the  cause  of  it  cannot  be  discov^ed  but  by 
changing  the  regimen.  He  orders  the  waters,  &e.  In  a  word,  Ae 
noble  parts  lose  their  tone,  become  relaxed  and  affected,  and  the  luny 
particularly,  as  the  most  delicate  of  all,  and  one  of  those  most  cmplqyed 
in  the  functions  of  the  animal  ceconomy.  The  first  illness  then  car- 
ries you  off;  because  the  critical  accumulation  settles  always  en  tke 
weak  part,  and  consequently  on  the  lobes  of  the  lungs;  the  pua  t^ift 
fixes  itself,  and  the  disease  becomes  incurable.  By  this  method  th«f 
follow  one  as  long  as  they  choose  for  months,  and  for  years.  Robutt 
constitutions  resist  a  long  time.  In  short,  it  is  not  the  liquor  alone 
that  kills,  it  is  rather  the  different  remedies,  which  alter  and  then  de- 
stroy the  teipperament,  exhaust  the  strength,  extenuate  and 
one  incapable  of  supporting  the  first  indi^porition  that  cornea.*' 

•  England  nnd  Italien.  ii.  p.  354. 
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IpiiobabiUties,  that  the  poison  known  in  the  East 
^Indies  under  the  name  ofpowst,  is  also  water  which 

Jbas  stood  a  night  over  the  juice  of  poppies.  It  is 
^ven  in  the  morning  fasting  to  those  persons,  and 
particularly  princes,  whom  people  wish  to  dispatch 
privately,  and  without  much  violence.  It  consumes 
them  slowly,  so  that  they  at  length  lose  all  their 
ifttrength  and  understanding,  and  in  the  end  die 
torpid  and  insensible.'^ 


WOODEN  BELLOWS. 

After  the  discovery  of  fire,  the  first  instrument 
employed  to  blow  it,  and  strengthen  it,  has,  un- 
doubtedly, been  a  hollow  refed,  until  the  art  was 
found  out  of  forming  a  stick  into  a  pipe  by  boring 
it.  Our  common  bellows,  which  consist  of  two 
-boards  joined  together  by  a  piece  of  leather,  and 
which  probably  are  an  imitation  of  the  lungs,  ap- 
pear to  have  been  early  known  to  the  Greeks.  I 
have,  however,  met  with  no  passage  in  any  ancient 
author  from  which  I  could  learn  the  oldest  con- 
struction of  this  machine,  which  in  latter  times  has 
received  many  improvements.  Had  I  found  sudi 
information,  I  should  have  endeavoured  to  ex  plain 
it,   as   it  would  have  contributed  to  enlarge  the 

•  Universal  History,  xxiii.  p.  299.  323. — The  information  con- 
tained there  is  taken  from  Fraser's  History  of  Nadir  Shaw.  Aureng* 
2ebe  alao  camed  one  of  his  sons  to  be  put  to  death  by  this  poison. 
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knowledge  we    have  of  the   metallurgy  of  the 
ancients. 

It  may  be  remarked  on  the  following  lines  of 
Virgil, 

■         Alii  tanrinis  foUibus  auras 
Accipiunt,  redduntque  • 


tliat  bull's  leather  is  unfit  for  bellows,  and  that  ox 
or  cow  leather  only  can  be  used  for  that  purpose  ;f 
but  accuracy  is  not  to  be  expected  in  a  poet;  wd 
besides,  Virgil  is  not  the  only  author  who  employs 
the  expression  Jblles  taurinos ;  for  Plautus  says 
also:  Quam  folks  taurini  habaity  cum  liquescunt 
petrcBj  ferrum  ubijit.  X 

Strabo^  tells  us,  from  an  old  historian,  that 
Anacharsis,  the  Scytliian  philosopher,  who  lived  in 
the  time  of  Solon,  invented  the  bellows,  the  an- 
chor, and  the  potter's  wheel:  but  this  account 
is  very  doubtful,  as  Pliny,  Seneca,  ||  Diogenes 
Laertius,  %  and  Suidas,  who  likewise  speak 
of  the  inventions  ascribed  to  that  philosopher, 
mention  only  the  last  two,  and  not  the  bellows : 
besides,  Strabo  himself  remarks  that  the  potter's 
wheel  is  noticed  in  Homer,  and  this  poet  is  cer- 
tainly  older  than  Anacharsis.  The  latter,  perhaps, 
became  acquainted  with  that  useful  instrument  du- 
ring the  course  of  his  travels ;  and^on  his  return, 

•  GeoTg.  iv.  171. 

f  Though  this  requires  no  confirmation,  I  shall  here  add  the  tettH 
mony  of  Agricola :  Corium  est  bubulum  vel  equinum ;  sed  bubulum 
longe  multumque  praestat  equino.     De  re  metall,  lib.  ix.  p.  S94. 

X  In  Fragmentis.     §  Lib.  vii.      ||  E^nst  90.      f  Lib.  i.  8. 


WOODEN    BELLOWS.  105 

made  his  countrymen  first  acquainted  with  it  How- 
ever this  may  be,  it  is  well  known  that  the  person 
^^ho  introduces  a  foreign  invention  among  a  people, 
IS  often  considered  as  the  author  of  it. 

In  the  oldest  smelting-houses  the  bellows  were 
'forked  by  men.  Refuse,  therefore,  and  other  rc- 
^^ciins  of  metal  are  found  in  places  where,  at  pre- 
*^nt,  no  works  could  be  erected,  on  account  of  the 

m 

^ant  of  water. 

Bellows  made  with  leather,  of  which  I  have 
hitherto  spoken,  are  attended  with  many  incon* 
^TOiences.  They  require  careful  management;  are 
^3:pensive  in  their  repairs ;  and  besides  last  often 
^ot  more  than  six  or  seven  years.  If  thin  leather 
^9  employed,  it  suffers  a  gfeat  deal  of  the  air  to 
Escape  through  it :  an  evil  which  must  be  guarded 
Against  by  continually  besmearing  it  with  train-oil, 
Or  other  fat  substances ;  and  this  is  even  necessary 
Vrhen  thick  leather  is  used,  to  prevent  it  froin 
tracking  in  the  folds.  Damage  by  fire  and  water 
iDust  also  be  avoided ;  and  every  time  they  are  re- 
paired, the  leather  must  be  again  softened  with  oil, 
xvhich  occasions  a  considerable  loss  of  time. 

In  wooden  bellows  these  inconveniences  are 
partly  lessened,  and  partly  remedied.  As  these 
IdcUows,  except  the  pipe,  consist  entirely  of  wood, 
many,  who  are  not  acquainted  with  the  construction 
^f  them,  can  hardly  conceive  the  possibility  of 
isiaking  such  a  machine.  Though  they  cannot  be 
iproperly  described  without  a  figure,  I  shall  endea- 
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▼our  to  give  the  reader  some  idea  of  them  by 
following  short  sketch.  The  whole  machine 
sists  of  two  boxes  placed  the  one  upon  the  other, 
uppermost  of  which  can  be  moved  up  and  dow 
upon  the  lower  one,  in  the  same  manner  as  the  li 
of  a  snuff-box,  which  has  a  hinge,  moves  up  an 
dow  n  when  it  is  opened  or  shut ;  but  the  sides  o 
the  uppermost  box  are  so  broad  as  to  contain  the 
lower  one  between  them,  when  it  is  raised  to  its  ut- 
most extent  Both  boxes  are  bound  together,  at 
the  smallest  end,  where  the  pipe  is,  by  a  strong  iron 
•bolt  It  may  be  readily  comprehended,  that  when 
both  boxes  fit  each  other  exactly,  and  the  upper 
one  is  raised  over  the  under  one,  which  is  in  a  state 
of  rest,  the  space  contained  by  both  will  be  in- 
creased ;  and  consequently  more  air  will  rush  in 
through  the  valve  in  the  bottom  of  the  lower  one : 
and  when  the  upper  box  is  again  forced  down,  this 
air  will  be  expelled  through  the  pipe.  The  only 
difficulty  is  to  prevent  the  air,  which  forces  its  way 
in,  from  escaping  any  where  else  than  through  the 
pipe ;  for  it  is  not  to  be  expected  that  the  boxes 
will  fit  each  other  so  closely  as  to  prevent  en- 
tirely the  air  from  making  its  way  between 
them.  This  difficulty,  however,  is  obviated  by 
the  following  simple  and  ingenious  method.  On 
the  inner  sides  of  the  uppermost  box  there  are 
placed  moveable  slips  of  wood,  which,  by  means 
of  metal  springs,  are  pressed  to  the  sides  of  the 
other  box,  and  fill  up  the  space  between  them.  As 
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tJbese  long  slips  of  wood  might  not  be  suffidently 
|>]]&bie  to  suffer  themselves  to  be  pressed  close 
ugh ;  and  as,  though  planed  perfectly  straight 
t  first,  they  would,  in  time,  become  warped  in 
^irarious  directions,  incisions  are  made  in  them  across 
through  their  whole  length,  at  the  distance  of  from 
fifteen  to  eighteen  inches  from  each  other,  so  as  to 
leave  only  a  small  space  in  their  thickness,  by  which 
cneans  they  acquire  sufficient  pliability  to  be  every 
^wbere  pressed  close  enough  to  the  sides."*^ 

The  advantages  of  these  wooden  bellows  are 
^very  great.  When  made  of  clean  fir-wood  without 
Imots,  they  will  last  thirty  or  forty  years,  and  even 
longer,  though  continually  kept  in  action  forty* 
cdx  or  forty-eight  weeks  every  year :  nay,  Polhem 
iwsures  us  that,  when  properly  made,  they  will  last 
ci  century.  The  effect  produced  by  them  h 
stronger,  as  well  as  more  uniform,  and  can  be 
moderated  according  to  circumstances.  They  are 
-worked  also  with  greater  facility.  The  slips  of  wood 
^n  their  sides  are  apt  to  become  damaged ;  but  they 
can  soon  and  easily  be  repaired.  Every  three  or 
four  months,  however,  the  outer  sides  only  of  the 

♦  A  complete  description  and  a  figure  of  these  bellows  may  be 
4(miM|  in  Schluiera  UnierrUkt  von  hutlen-wetken,  Brunawick  1738. 
%L  p.  51  j  in  Cramera  Afifangsgriinde  der  metallurgie,  Blankenburg 
mniA  Qoediingbmrg  1777>  fol.  iii.  p.  5f) ;  M4moirei  tur  Vtart  defdbru 
^fteriffer,p€tFGrigrMi,  Paris  1775.  4to.  p.  199>  TrtiiUdelafonU 
<ies  mines  par  lefeu  du  chorion  de  terre;  par  M.  de  Genssane.  Parn 
^770.  2  Tol.  4to.  i.  p.  96;  Pmi  de  venarum  metalHcarum  excoctione, 
^indobonae  178O.  4to.  vol.  i.  p.  107. 
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inner  box,  and  the  bolt  which  keeps  the  boxes  to- 
gether, must  be  smeared  with  oil.  If  we  reckon 
up  the  price  of  such  bellows,  and  the  yearly 
ex  pence,  they  will,  according  to  Grignon's  ac- 
count, be  only  a  fifth  part  of  those  of  the  old  leather 
bellows. 

That  the  invention  of  these  wooden  bellows  be- 
longs to  the  Germans,  is  certain.  Grignon*  ex- 
pressly affirms  so;  and  in  Becher'st  ^^^^  ^hey  were 
to  be  found  in  Germany,  but  not  in  England. 
Genssane,  who  ascribes  the  invention  to  the  Swiss, 
is  certainly  mistaken ;  and  perhaps  he  was  led  into 
this  error,  because  these  bellows  were  first  made 
known  in  France  by  a  Swiss.  I  cannot,  however, 
ascertain  the  name  of  the  real  inventor.  In 
the  middle  of  the  sixteenth  century  lived  at 
Nuremberg  an  artist  called  Hans  Lobsinger, 
who,  in  the  year  1550,  gave  to  the  magistrates  of 
that  city  a  catalogue  of  his  machines.  From  this 
catalogue  Doppelmayer  concludes  that  he  under- 
stood the  art  of  making  small  and  large  bellows 
without  leather,  and  entirely  of  wood,  which 
could,  be  used  in  smelting- houses  and  for  or* 
gans,  and  likewise  copper  bellows  that  always 

*  Gennany  is  the  country  of  machines.  In  general  the  Grermans 
lessen  manual  labour  considerably  by  machines  adapted  to  every  kind 
of  movement ;  not  that  we  are  destitute  of  able  mechanics ;  we  have 
the  talent  of  bringing  to  perfection  the  machines  invented  by  our 
neighbours.     P.  SOO. 

t  Bechers  Narrische  weisheit  und  weise  narrheit.  Frankfort 
l683.  12mo.  p.  1 13. 
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emitted  a  like  degree  of  wind.  As  Lobsinger 
made  organs,  he,  perhaps,  fell  upon  this  invention : 
but  in  what  it  actually  consisted,  or  whether  it 
iKii^  not  die  with  him,  I  have  not  been  able  to 
learn.  Agricola,  who  died  in  the  year  1555,  makes 
IK>  mention  of  wooden  bellows. 

Samuel  Reyher,  formerly  professor  at  Kiel,  in  a 
^tissertation  on  air,*  printed  there  in  1669,  telU 
!i8,  that  about  forty  years  before  that  period,  two 
brothers,  Martin  and  Nicholas  Scbelhorn,  millers 
at  the  village  i  of  Schmalebuche  in  Cobourg,  first 
invented  wooden  bellows.  Both  the  brothers,  he 
says,  kept  the  invention  secret,  though  he  thinks 
they  did  not  conceal  it  so  closely  as  to  prevent  its 
being  guessed  at ;  and  he  relates  also  how  he  him- 
self formed  an  idea  of  itf 

m 

*  In  thbdissertatioDy  the  time  of  the  inventioD  is  stated  to  be  about 

forty  years  before,  which  would  be  the  year  1629  or  1630;  but  in  an 

unproved  edition,  printed  with  additions  at  Hamburg,  in  1725,  and 

entitled  De  pneumatica,  sive  De  aire  el  airometria,  a  diflferent  period 

^  ^en.   ' '  About  eighty  years  ago,**  ss^s  the  author,  ' '  a  new  kind  of 

**  bellows,  which  ought  rather  to  be  called  the  pneumatic  chests,  was 

**  uivented  in  the  village  of  Schmalebuche,  in  the  principality  of  Co- 

**  booTg,  in  Franconia.  Two  brothers,  millers  in  that  village,  Martin 

**  and  Nicholas  Scbelhorn^  by  means  of  some  box  made  by  them,  the 

**  lid  of  which  fitted  very  exactly,  found  out  these  chests,  as  1  wax 

**"  told  by  one  of  their  friends,  a  man  worthy  of  credit.    These  chests 

*•  are  not  of  leather,  but  entirely  of  wood  joined  together  with  iron 

*  *  nails.    Id  blacksmiths*  shops  they  are  preferred  to  those  construct- 
^  *  ed  with  leather,  because  they  emit  a  stronger  blast,  as  leather  suf- 

*  *  fers  the  more  subtile  part  of  the  air  to  escape  through  its  pores/' 

t  In  many  places  these  bellows  were  at  first  put  in  a  wooden  case, 
V>  prevent  their  oonstmction  from  being  known. 
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To  these  bellows  Schluter  has  assigned  a  mud 
nobler  inventor,  who,  perhaps,  wsis  the  first  per*- 
son  who  made  them  known  by  a  description.     H^e 
says  expressly  that  they  were  invented  by  a  bishop 
of  Bamberg :  *  but  of  this  I  have  been  able  to  find 
no  confirmation ;  and  I  am  inclined  to  ascribe  thai 
sendee  rather  to  an  organ* builder,  or  a  miller,  than 
to  a  bishop.     According  to  Schluter's  account, 
these  bellows  were  employed  so  early  as  the 
1620,  in  the  forest  of  Harze,  to  which  they 
first  brought  by  some  people  from  Bamberg.  Whofc 
Calvor  says  respecting  the  introduction  of  these 
bellows  into  the  forest  of  Harze  is  much  more 
probable :  that  in  the  year  1 62 1  Lewis  Pfannen«- 
schmid,  from  Thuringia,  settled  at  Ostfeld  near 
Goslar,  and  began  to  make  wooden  bellows.    The 
bellows-makers  of  that  place  conspired  therefore 
against  him,  and  swore  they  would  put  him  to 
death ;  but  he  was  protected  by  the  government 
He  would  disclose  his  art  to  no  one  but  his  son^ 
who,  as  well  as  his  grandson  a  few  years  ago,  had 
the  making  of  all  the  bellows  in  the  forest. 

•  We  are  told  by  French  authors,  that  the  art  of 
making  these  bellows  was  introduced  into  France, 
particularly  into  Berry,  Nivernois,  and  Fradche 
Comt6,  by  a  German. 

•  In  J.  P.  Ludewig,  Sctipiores  rerum  episcopaius  BamhergmMt. 
Francofurti  et  Lipsiae  17 18.  fol.  Where  any  bishop  of  latter  timet 
is  praised,  I  jfind  no  mention  of  this  useful  and  iug^nioos  iuvea- 
tion. 
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I riF  by  this  iiaaie  we  are  to  understand  every  kind 
of  covered  carriage,  in  which  one  can  with  conve* 
luence  travel,  there  is  no  doubt  that  some  of  them 
Mrere  known  to  the  ancients.    The  arcera^  of  which 
Qiention  is  made  in  the  twelve  tables,  was  a  covered 
carriage  used  by  sick  and  infirm  persons.^    It  ap- 
pears to  have  been  employed  earlier  than  the  soft 
lectica^  and  by  it  to  have  been  brought  into  disuse. 
A  later  invention  is  the  carpentum^  the  form  of 
which  may  be  seen  on  antique  coins,  where  it  is 
represented  as  a  two-wheeled  car,  with  an  arched 
covering,  and  which  was  sometimes  hung  with 
costly  cloth.f    Still  later  were  introduced  the  car- 
r^uca,  first  mentioned  by  Pliny;  but  so  little  is 
known  of  them,  that  antiquaries  are  uncertain  whe- 
ther they  had  only  one  wheel,  like  our  wheel-bar- 
rows,  or,  as  is  more  probable,  four  wheels. ;[;    This 
much,  however,  is  known,  that  they  were  first- 
^€ite  vehicles,  ornamented  with  gold  and  precious 
atones,  and  that  the  Romans  considered  it  as  an 

*  Arcera  vocabatur  plaustnim  tectum  undique  et  munitum,  quasi 
^a.rca  quaedam  magna  vestimentis  instrata,  qua  nimis  aegri  aut  senet 
F^OTtari  cubantes  solebant.  See  Leges  XII.  tabularum  illustratae  a 
"J-  N.  Funccio.     Rintelii  1744.  4to.  p.  72.  Geliius,  xx.  1. 

t  Scheffer  de  le  vehiculari,  in  Utriusque  thesauri  antiquitaiuoi 
^■f*«>va  supplementa  congesta  a  Poleno.   Venetiis  1737,  fol.  t.  p.  1380. 
Spanhem.de praestant.numismatum.  Amst.  167I.  4to.  p.  6l3.  Pro- 
pertios,  iv.  8.  S3,  mentions  serica  carpenla. 
I  Scheffer,  1.  c.  p.  147S. 
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Mr.  Archenbolz ;  *  but  what  be  says  of  the  nH 
made  of  Spanish  flies,  by  the  Chinese,  to  iavigo* 
rate  the  sixth  sense,  gives  reason  to  suspect  that 
his  voucher  is  VEspion  devalise,  to  whom  the  abb^ 
Gagliani  ascribes  the  same  words.  It  appears  to 
iqe,  however,  if  I  may  be  allowed  to  judge  from 

a  lady  at  Naples  who  has  not  some  of  it  lying  carelessly  on  her  toi« 
lette  with  her  smelling-bottles.  She  alone  knows  the  phial^  aod  cm 
distinguish  it.  Even  the  waiting<woman>  who  is  her  confi()aDt»  i» 
not  in  the  secret,  and  takes  this  phial  for  distilled  water,  or  water 
obtained  by  precipitation,  which  is  the  purest,  and  which  is  used  t6 
moderate  perfiimes  when  they  are  too  strong. 

"  The  effects  of  this  poison  are  very  simple.  A  general  inffayirtir 
tion  is  at  first  felt  in  the  whole  frame.  The  physician  examines  you, 
and  perceiving  no  symptoms  of  disease,  either  external  or  internal,  no 
obstructions,  no  collection  of  humours,  no  inflammations,  orders  de- 
tergents, regimen,  and  evacuation.  The  dose  of  poison  is  th«n  dou- 
bled, and  the  same  indisposition  continues  without  being  more  cli»- 
lacterized. — The  physician,  who  can  see  in  this  nothing  extraordi- 
nary, ascribes  the  state  of  the  patient  to  viscous  and  peccant  homours, 
which  have  not  been  sufficiently  carried  off  by  the  first  evacuatioit. 
He  orders  a  second — ^a  third  dos&— a  third  evacuation-— a  foor^  dom» 
The  physician  then  sees  that  the  disease  has  escaped  him,  that  lie  has 
mistaken  it,  and  that  the  cause  of  it  cannot  be  discovered  bol  by 
changing  the  regimen.  He  orders  the  waters,  &e.  In  a  word,  liw 
Boble  parts  lose  their  tone,  beGome  relaxed  and  affected,  and  the  limy 
particularly,  as  the  most  delicate  of  all,  and  one  of  those  most  cmplqyei 
m  the  functions  of  the  animal  oeconomy.  The  first  illness  tkeci  eal^ 
ries  you  off;  because  the  critical  accumulation  settles  always  en  tlie 
weak  part,  and  consequently  on  the  lobes  of  the  lungs ;  the  pua  t)MK 
fixes  itself,  and  the  disease  becomes  incurable.  By  this  method  tbef 
follow  one  as  long  as  they  choose  for  months,  and  for  years.  Robott 
constitutions  resist  a  long  time.  In  short,  it  is  not  the  liquor  alone 
that  kills,  it  is  rather  the  different  remedies,  which  alter  and  thende* 
stroy  the  temperament,  exhaust  the  strength,  extenuate  and 
one  incapable  of  supporting  the  first  indisposition  that  comes*** 

•  Enffiand  nnd  Itahen.  ii.  p.  354. 
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foobabilities,  that  the  poison  known  in  the  East 
ladies  under  the  name  of  pozi-st^  is  also  water  which 
Jbas  stood  a  night  over  the  juice  of  poppies.  It  is 
g^ven  in  the  morning  fasting  to  those  persons,  and 
particularly  princes,  whom  people  wish  to  dispatch 
privately,  and  without  much  violence.  It  consumes 
them  slowly,  so  that  they  at  length  lose  all  their 
strength  and  understanding,  and  in  the  end  die 
tiHpid  and  insensible.* 


WOODEN  BELLOWS. 

After  the  discovery  of  fire,  the  first  instrument 
employed  to  blow  it,  and  strengthen  it,  has,  un- 
^ubtedly,  been  a  hollow  refed,  until  the  art  was 
found  out  of  forming  a  stick  into  a  pipe  by  boring 
**•    Our  common  bellows,  which  consist  of  two 
"Oards  joined  together  by  a  piece  of  leather,  and 
"^bich  probably  are  an  imitation  of  the  lungs,  ap- 
pear to  have  been  early  known  to  the  Greeks.     I 
*iave,  however,  met  with  no  passage  in  any  ancient 
Author  from  which  I  could  learn  the  oldest  con- 
struction of  this  machine,  which  in  latter  times  has 
Teceived  many  improvements.     Had  I  found  such 
information,  I  should  have  endeavoured  to  explain 
it,   as   it  would  have  contributed  to  enlarge  the 

•  Universal  History,  xxiii.  p.  299.  323. — The  information  con- 
tained there  is  taken  from  Fraser*s  History  of  Nadir  Shaw.  Avireng« 
2ebe  also  caused  one  of  his  sons  to  be  put  to  death  by  this  poison. 
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knowledge  we   have  of  the  metallurgy  of  the 
ancients. 

It  may  be  remarked  on  the  following  lines  of 
Virgil, 

■         Alii  taurinis  fbllibus  auras 


Accipiunt^  redduntque  •• 


tliat  bull's  leather  is  unfit  for  bellows,  and  that  ox 
or  cow  leather  only  can  be  used  for  that  purpose  ;'j" 
but  accuracy  is  not  to  be  expected  in  a  poet;  imd 
besides,  Virgil  is  not  the  only  author  who  employs 
the  expression  yib//e*  taurinos ;  for  Plant  us  says 
also:  Quam  folks  taurini  habait^  cum  liquesctmt 
petrce^  fert'um  ubijit,')^ 

Strabo§  tells  us,  from  an  old  historian,  that 
Anacharsis,  the  Scytliian  philosopher,  who  lived  in 
the  time  of  Solon,  invented  the  bellows,  the  an- 
chor, and  the  potter's  wheel:  but  this  account 
is  very  doubtful,  as  Pliny,  Seneca,  ||  Diogenes 
Laertius,  ^  and  Suldas,  who  likewise  speak 
of  the  inventions  ascribed  to  that  philosopher, 
mention  only  the  last  two,  and  not  the  bellows : 
besides,  Strabo  himself  remarks  that  the  potter's 
wheel  is  noticed  in  Homer,  and  this  poet  is  cer- 
tainly  older  than  Anacharsis.  The  latter,  perhaps, 
became  acquainted  with  that  useful  instrument  du- 
ring the  course  of  his  travels ;  and,  on  his  return, 

•  Georg.  iv.  171. 

f  Though  this  requires  no  confirmation,  I  shall  here  add  the  tesU-> 
mony  of  Agricola :  Corium  est  bubulum  vel  equinum ;  sed  bubulum 
longe  multumque  prsestat  equino.     De  re  metall.  lib.  ix.  p.  894. 

X  In  Fragmentis.     §  Lib.  vii.      ||  Ejutt.  gO.      ^  Lib.  i.  S. 
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made  bis  countrymen  first  acquainted  with  it  How- 
ever this  may  be,  it  is  well  known  that  the  person 
who  introduces  a  foreign  invention  among  a  people, 
is  often  considered  as  the  author  of  it. 

In  the  oldest  smelting-houses  the  bellows  were 
forked  by  men.  Refuse,  therefore,  and  other  re- 
gains of  metal  are  found  in  places  where,  at  pre- 
^^mt,  no  works  could  be  erected,  on  account  of  the 

m 

^ant  of  water. 

Bellows  made  with  leather,  of  which  I  have 
hitherto  spoken,  are  attended  with  many  inconr 
Vcniences.  They  require  careful  management;  are 
Expensive  in  their  repairs ;  and  besides  last  often 
Dot  more  than  six  or  seven  years.  If  thin  leather 
is  employed,  it  suffers  a  great  deal  of  the  air  to 
escape  through  it :  an  evil  which  must  be  guarded 
against  by  continually  besmearing  it  with  train-oil, 
or  other  fat  substances ;  and  this  is  even  necessary 
i;rhen  thick  leather  is  used,  to  prevent  it  from 
cracking  in  the  folds.  Damage  by  fire  and  water 
iDust  also  be  avoided ;  and  every  time  they  are  re> 
paired,  the  leather  must  be  again  softened  with  oil, 
^hich  occasions  a  considerable  loss  of  time. 

In  wooden  bellows  these  inconveniences  are 
partly  lessened,  and  partly  remedied.  As  these 
bellows,  except  the  pipe,  consist  entirely  of  wood, 
many,  who  are  not  acquainted  with  the  construction 
of  them,  can  hardly  conceive  the  possibility  of 
making  such  a  machine.  Though  they  cannot  be 
l)roperly  described  without  a  figure,  I  shall  endea- 
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vour  to  give  the  reader  some  idea  of  them  by  the 
following  short  sketch.  The  whole  machine  coo- 
sists  of  two  boxes  placed  the  one  upon  the  other,  the 
uppermost  of  which  can  be  moved  up  and  dowii 
upon  the  lower  one,  in  the  same  manner  as  the  lid 
of  a  snuff-box,  which  has  a  hinge,  moves  up  and 
down  when  it  is  opened  or  shut;  but  the  sides  of 
the  uppermost  box  are  so  broad  as  to  contain  the 
lower  one  between  them,  when  it  is  raised  to  its  ut- 
most extent  Both  boxes  are  bound  together,  at 
the  smallest  end,  where  the  pipe  is,  by  a  strong  iron 
bolt.  It  may  be  readily  comprehended,  that  when 
both  boxes  fit  each  other  exactly,  and  the  upper 
one  is  raised  over  the  under  one,  which  is  in  a  state 
of  rest,  the  space  contained  by  both  will  be  in- 
creased ;  and  consequently  more  air  will  rush  in 
through  the  valve  in  the  bottom  of  the  lower  one : 
and  when  the  upper  box  is  again  forced  down,  this 
air  will  be  expelled  through  the  pipe.  The  only 
difficulty  is  to  prevent  the  air,  which  forces  its  way 
in,  from  escaping  any  where  else  than  through  the 
pipe ;  for  it  is  not  to  be  expected  that  the  boxqs 
will  fit  each  other  so  closely  as  to  prevent  en- 
tirely the  air  from  making  its  way  between 
them.  This  difficulty,  however,  is  obviated  by 
the  following  simple  and  ingenious  method.  On 
the  inner  sides  of  the  uppermost  box  there  are 
placed  moveable  slips  of  wood,  which,  by  means 
of  metal  springs,  are  pressed  to  the  sides  of  the 
other  box,  and  fill  up  the  space  between  them.  As 
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these  long  slips  of  wood  might  not  be  sufficiently 
plittble  to  suffer  themselves  to  be  pressed  close 
enough ;  and  as,  though  planed  perfectly  straight 
at  first,  they  would,  in  time,  become  warped  in 
^rarious  directions,  incisions  are  made  in  them  across 
through  their  whole  length,  at  the  distance  of  from 
fifteen  to  eighteen  inches  from  each  other,  so  as  to 
leave  only  a  small  space  in  their  thickness,  by  which 
means  they  acquire  sufficient  pliability  to  be  every 
where  pressed  close  enough  to  the  sides.* 

The  advantages  of  these  wooden  bellows  are 
^rery  great.  When  made  of  clean  fir-wood  without 
loiats,  tb^  will  last  thirty  or  forty  years,  and  even 
longer,  though  continually  kept  in  action  forty* 
six  or  forty-eight  weeks  every  year :  nay,  Polhem 
iMSures  us  that,  when  properly  made,  they  will  last 
a  century.  The  effect  produced  by  them  is 
stronger,  as  well  as  more  uniform,  and  can  be 
moderated  according  to  circumstances.  They  are 
worked  also  with  greater  facility.  The  slips  of  wood 
€>n  their  sides  are  apt  to  become  damaged ;  but  they 
can  soon  and  easily  be  repaired.  Every  three  or 
four  months,  however,  the  outer  sides  only  of  the 

♦  A  complete  description  and  a  figure  of  these  bellows  may  be 
Ccmnd  in  SckliUers  Unierrichi  V9n  kutien-werken,  Brunswick  1738. 
IbL  p.61 ;  in  Cramers  AfifdingsgrUnde  der  meiallurgie.  Blankenburg 
•nd  Quedliogbmrg  1777*  foh  iiL  p.  df) ;  M4mo%rei  fur  Vtart  defalri* 
^merhfer,  jmr  Qripkon.  Paris  1775.  4to.  p.  199;  TreiUdelafontt 
des  mines  par  lefeu  du  charbon  de  terre;  par  M.  de  Genssane.  Paris 
1770.  2  Tol.  4to.  i.  p.  96;  Pirii  de  venarum  metalHcarum  ei^cociione. 
Yindobona  1780.  4to.  vol.  i.  p.  IO7. 
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mner  box,  and  the  bolt  which  keeps  the  boxes  to- 
gether, must  be  smeared  with  oil.  If  we  reckon 
up  the  price  of  such  bellows,  and  the  yearly 
ex  pence,  they  will,  according  to  Grignon's  ac- 
count, be  only  a  fifth  part  of  those  of  the  old  leather 
bellows. 

That  the  invention  of  these  wooden  bellows  be- 
longs to  the  Germans,  is  certain.  Grignon*  ex- 
pressly affirms  so;  and  in  Becher'sf  time  they  were 
to  be  found  in  Germany,  but  not  in  England. 
Genssane,  who  ascribes  the  invention  to  the  Swiss, 
is  certainly  mistaken ;  and  perhaps  he  was  led  into 
this  error,  because  these  bellows  were  first  made 
known  in  France  by  a  Swiss.  I  cannot,  however, 
ascertain  the  name  of  the  real  inventor.  In 
the  middle  of  the  sixteenth  century  lived  at 
Nuremberg  an  artist  called  Hans  Lobsinger, 
who,  in  the  year  1550,  gave  to  the  magistrates  of 
that  city  a  catalogue  of  his  machines.  From  this 
catalogue  Doppelmayer  concludes  that  he  under- 
stood the  art  of  making  small  and  large  bellows 
without  leather,  and  entirely  of  wood,  which 
could,  be  used  in  smelting-houses  and  for  or- 
gans, and  likewise  copper  bellows  that  always 

*  Germany  is  the  country  of  machines.  In  general  the  Gennaot 
lessen  manual  labour  considerably  by  machines  adapted  to  every  kind 
of  movement;  not  that  we  are  destitute  of  able  mechanics;  we  have 
the  talent  of  bringing  to  perfection  the  machines  invented  by  oar 
neighbours.     P.  200. 

t  Bechers  Narrische  weisheit  und  weise  narrheit.  Frankfort 
l683.  12mo.  p.  113. 
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emitted  a  like  degree  of  wind.  As  Lobsinger 
made  organs,  he,  perhaps,  fell  upon  this  invention : 
but  in  what  it  actually  consisted,  or  whether  it 
might  not  die  with  him,  I  have  not  been  able  to 
learn.  Agricola,  who  died  in  the  year  1555,  makes 
no  mention  of  wooden  bellows. 

Samuel  Reyher,  formerly  professor  at  Kiel,  in  a 
dissertation  on  air,*  printed  there  in  1669,  tells 
uSy  that  about  forty  years  before  that  period,  two 
brothers,  Martin  and  Nicholas  Scbelhorn,  millers 
at  the  village  1  of  Schmalebuche  in  Cobourg,  first 
invented  wooden  bellows.  Both  the  brothers,  he 
says,  kept  the  invention  secret,  though  he  thinks 
they  did  not  conceal  it  so  closely  as  to  prevent  its 
being  guessed  at ;  and  he  relates  also  how  he  him- 
self formed  an  idea  of  it.f 

*  In  this  dissertation,  the  time  of  the  invention  is  stated  to  be  about 
forty  years  before,  which  would  be  the  year  l62Q  or  1630^  but  in  an 
improved  edition,  printed  with  additions  at  Hamburg,  in  1725,  and 
entitled  De  pneumaHca,  sive  De  aere  el  aSromeiria,  a  different  period 
is  given.  ''  About  eighty  years  ago,**  says  the  author,  ^*  a  new  kind  of 
bellows,  which  ought  rather  to  be  called  the  pneumatic  chests,  was 
invented  in  the  village  of  Schmalebuche,  in  the  principality  of  Co- 
bourg, in  Franconia.  Two  brothers,  millers  in  that  village,  Martin 
and  Nicholas  Scbelhorn,  by  means  of  some  box  made  by  them,  the 
"  lid  of  which  fitted  very  exactly,  found  out  these  chests,  as  I  wa» 
"  told  by  one  of  their  friends,  a  man  worthy  of  credit.  These  chests 
**  are  not  of  leather,  but  entirely  of  wood  joined  together  with  iron 
"  nails.  In  blacksmiths*  shops  they  are  preferred  to  those  construct- 
*'  ed  with  leather,  because  they  emit  a  stronger  blast,  as  leather  suf- 
''  fers  the  more  subtile  part  of  the  air  to  escape  through  its  pores.'* 

tin  many  places  these  bellows  were  at  first  put  in  a  wooden  case, 
to  prevent  their  construction  from  being  known. 


« 
ft 
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To  these  bellows  Schluter  has  assigned  a  inuc2^ 
nobler  inventor,  who,  perhaps,  was  the  first  pei*— 
son  who  made  them  known  by  a  description.     H^ 
says  expressly  that  they  were  invented  by  a  bishoj^ 
of  Bamberg :  *  but  of  this  I  have  been  able  to  findl 
no  confirmation ;  and  I  am  inclined  to  ascribe  thaft 
service  rather  to  an  organ- builder,  or  a  miller,  than 
to  a  bishop.     According  to  Schluter's  account^ 
these  bellows  were  employed  so  early  as  the 
1620,  in  the  forest  of  Harze,  to  which  they 
first  brought  by  some  people  from  Bamberg.  Whafc 
Calvor  says  respecting  the  introduction  of  theses 
bellows  into  the  forest  of  Harze  is  much  more 
probable :  that  in  the  year  1 62 1  Lewis  Pfannen-- 
schmid,  from  Thuringia,  settled  at  Ostfeld  near 
Goslar,  and  began  to  make  wooden  bellows.    Tl» 
bellows-makers  of  that  place  conspired  therefore 
against  him,  and  swore  they  would  put  him  ti> 
death ;  but  he  was  protected  by  the  government* 
He  would  disclose  his  art  to  no  one  but  his  son, 
who,  as  well  as  his  grandson  a  few  years  ago,  had 
the  making  of  all  the  bellows  in  the  forest. 

•  We  are  told  by  French  authors,  that  the  art  of 
making  these  bellows  was  introduced  into  France, 
particularly  into  Berry,  Nivernois,  and  Fradche 
Comt6,  by  a  German. 

*  In  J,  P.  Ludewig,  Scnptores  rerum  episcopaius  BamhergmuU. 
Francofurti  et  Li{jsiae  17 18.  fol.  Where  any  bishop  of  latter  timet 
is  praised,  I  jfind  no  mention  of  this  useful  and  ingenious  iuven* 
tion. 
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Xf  by  this  name  we  are  to  understand  every  kind 
^  covered  carriage,  in  which  one  can  with  conve- 
xience  travel,  there  is  no  doubt  that  some  of  them 
were  known  to  the  ancients.  The  arctray  of  which 
mention  is  made  in  the  twelve  tables,  was  a  covered 
carriage  used  by  sick  and  infirm  persons.*  It  ap- 
pears to  have  been  employed  earlier  than  the  soft 
kcticaj  and  by  it  to  have  been  brought  into  disuse. 
A  later  invention  is  the  carpentum^  the  form  of 
which  may  be  seen  on  antique  coins,  where  it  is 
represented  as  a  two-wheeled  car,  with  an  arched 
covering,  and  which  was  sometimes  hung  with 
costly  cloth.f  Still  later  were  introduced  the  car- 
ruc(Bj  first  mentioned  by  Pliny ;  but  so  little  is 
known  of  them,  that  antiquaries  are  uncertain  whe- 
ther they  had  only  one  wheel,  like  our  wheel-bar- 
rows, or,  as  is  more  probable,  four  wheels.;};  This 
much,  however,  is  known,  that  they  were  first- 
rate  vehicles,  ornamented  with  gold  and  precious 
stones,  and  that  the  Romans  considered  it  as  an 

*  Arcera  vocabatur  plaustrum  tectum  undique  et  munitum,  quasi 
area  quaedam  magna  vestimentis  instrata,  qua  nimis  aegri  aut  senet 
poTtari  cubantes  solebant.  See  Leges  XII.  tabularum  illustratae  a 
J.  N.  Funccio.     Rintelii  1744.  4to.  p.  12,  Geliius,  xx.  1. 

t  Scheffer  de  le  vehiculari,  in  Utriusque  thesauri  antiquitatuoi 
nova  supplementa  congesta  a  Poleno.  Venetiis  1737>  fol.  t.  p.  1380. 
Spanhem.de  prsestant.numismatum.  Amst.  167I.  4to.  p.  6l3.  Pro- 
pertios,  iv.  8.  23.  mentions  serica  carpenla, 

X  Scheffer,  1.  c.  p.  147S. 
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honour  to  ride  in  those  that  were  remarkably 
high.*    In  the  Theodosian  code  the  use  of  theoB 
is  not  only  allowed  to  civil  and  military  officers  tsiC 
the  first  rank,  but  commanded  as  a  mark  of  thei^ 

dignity-t 
After  this,  covered  carriages  seem  more  and  more; 

to  have  become  appendages  of  Roman  pomp  andl 
magnificence ;  but  the  manner  of  thinking  whicb 
prevailed  under  the  feudal  system  banished  the  use 
of  them,  for  some  time.  As  it  was  of  the  greatesfc 
importance  to  the  feudal  lords  that  their  vassals 
should  be  always  able  to  serve  them  on  horseback, 
they  could  not  think  of  indulging  them  with  ele- 
gant carriages.  They  foresaw,  that  by  such  luxury 
the  nobility  would  give  over  riding  on  horseback, 
and  become  much  more  indolent,  and  less  fit  for 
military  service.  Masters  and  servants,  husbands 
and  wives,  clergy  and  laity,  all  rode  upon  horses 
or  mules,  and  sometimes  women  and  monks  upon 
she-asses,  which  they  found  more  convenient.  The 
minister  rode  to  court ;  and  the  horse,  without  any 
conductor,  returned  alone  to  his  stable,  till  a  ser^ 
vant  carried  him  back  to  court  to  fetch  his  master,  jl 

*  Alii  summum  decus  in  carrucis  solito  altioribus  ponunt.     Ini 
my  opinioQ  the  height  here  alluded  to  is  to  be  understood  as  thai  oC 
the  body,  rather  than  that  of  the  wheels,  as  some  think. 

\  Omnes  honorati,  seu  civilium  seu  militarium,  vehiculia  digni*- 
tatis  suae,  id  est  carrucis,  intra  urbem  sacratissimi  nominis  sempeC 
utantur.  Coiex  Tkeodos.  lib.  xiv.  tit.  12.  and  Cod.  Justin,  lib.  xi'» 
tit.  19. 

2  C.  A.  Greutebruck,  Gedanken  und  anmerkungen  uber  die 
richtung  einer  kammer-rerwaltuDg.    Erfurt  1765.  8vo.  p.  11. 
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Xq  this  manner  the  magistrates  of  the  imperial  cities 
Tode  to  council,  in  the  beginning  of  the  sixteenth 
o^tury ;  so  that,  in  the  year  1502,  steps  to  assist 
in  mounting  were  erected  by  the  Roman  gate  at 
iTrancfort.*    The  members  of  the  council,  who,  ' 
2t  the  diet,  and  on  other  occasions,  were  em- 
ployed as  ambassadors,  were,  on  this  account, 
called' nV/wim/er;f  and  even  at  present  the  ex- 
pression riding  servant  is  preserved  in  some  of  the 
imperial  cities.     The  public  entry  of  great  lords 
into  any  place,  or  their  departure  from  it,  was 
never  in  a  carriage,  but  on  horseback ;  and  in  all 
the  works  which  speak  of  the  papal  ceremonies^ 
there  is  no  mention  of  a  state  coach,  or  body  coach- 
man, but  of  state  horses,  or  state  mules.     It  was 
necessary  that  a  horse  for  his  holiness  should  be  of 
a  grey  colour;  not  mettlesome,  however,  but  a 
quiet  tractable  nag ;  that  a  stool  with  three  steps 
should  be  brought  to  assist  him  to  mount,  and  the 
emperor  and  kings,  if  present,  were  obliged  to 
bold  his  stirrup,  and  to  lead  the  horse,  j:  &c.    Bi- 
shops made  their  public  entrance  on  horses  or  asses 
richly  decorated. §    At  the  coronation  of  the  em- 
peror, the  electors  and  principal  officers  of  the  em-; 

*  Lersner,  Chronica  der  Stadt  Frankfurt,  i.  p.  S3. 

f  Lehmanns  Chronica  der  Stadt  Speier.  Frankfurt  iQqS.  fol. 
p.  61 8. 

X  Sacrarum  coeremoniarum  Romanse  ecclesiae  libri  tres,  auctore 
J.  Catalano.    Romse  1750.  S  vol.  fol.  i.  p.  131. 

§  See  J.  P.  Ludewigs  Gelehrte  anzeigen,  welche  vormaU  dea 
Wdchentlichen  Hallischen  Anzeigen  einverleibt  wordeo,  nutimehro 
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[ur&  were  orc(ered  ta  mak>e  t\\^  ea^aQc^  on  horae^i 
a^  to  perform  their  service  oa  horseback.*  Ew- 
i^qfIjt  it  was  requisite  that  tho^e  wbc*  received  ai^t 
investiture  should  n;)a,i\«  ttieir^pp^ranceon  horsew 
hfffiki :  the  vassBil  was  obliged  to  ride  with  two  at* 
tepdants  to  his  lord's  couit,  where,  having  di>i 
mounted  fronu  his  horse,  he  received  his  fief. 

Covered  carriages  were  known  in  the  boginoing 
of  the  sixteenth  century  ;  but  they  were  used  oaly 
l^  wonien  of  the  first  rank,  for  the  men  thougli4 
it^  disgraceful  to  ride  ia  them.  At  that  perio^i 
vihen  tb& electors  and  princes  did  not  choose  tob^ 
present  at  tiie  meetings  of  the  states,  they  excused 
theujselves  by  iaforuiiug  the  eanperor  that  tl^eir 
h^th  would  not  permit  them  to  ride  on  horseback; 
apd  it  was  considered  as  aa  established  point,  tbajt 
ifcvHas  unbecofliing  for  them  to  ride  Uke  women,  f- 
"What,  according  to  the  then  prevailing  idea 
not  allowed  to  princes,  was  much  less  permitted  ti 
their  servants.  In  the  year  1544(,  when,  counfc 
Wolf  of  Barby,  was  summoned  by  John  Frederic^ 
electCH'  of  Saxony,  to  go  to  Spires  to  attend  the 
cooventjpn  of  the  states  assembled  there,  he  re- 
quested loavej  on  account  of  hi^  ill,  state  of  healthy 


aber  zusamroen  gadruqkt.  Halle  1743.  3Tol.4to,i.p.4a6,  wberq  tke  I 
following  parage  i^lUQ'^   ij'"'^  Cerermmiale  ^piscoporuvtf  lUi.i 
c.  It.  E|iiEcopu9  asceiidet  mulam  Qmatam  ponlllicalibus  eph!p[«U,ei^^ 
stragul^  violafei  orfoiis,  ac  ila  equiubit. 

■  Ludemigs  Etlauter.  dec  GiJldcncn  Bulla.  Franc.  I7I9.  KvcJ-.^ 
4l»,i.  p.569. 

+  \lqR.Vllpl)t  Electa  juris  public!,  v.  |i.4l7. 
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to  make  use  of  a  clows  carriage  with  fouf  horses. 
"When  the  counts  and  nobility  were  invited  to  the 
wxiarriage  solemnity  of  the  elector's  half  brother, 
ciuke  John  Ernest,  the  invitation  waa  accompanied 
"^pvith  a  mcinorandum,  that  such  dresses  df  ceremony 
ai  they  might  be  desirous  of  tAlcing  with  them 
should  bctransported  in  a  small  waggon.*  Had  they 
been  expected  in  coaches,  such  a  memorandum 
-would  have  been  superH  uous.  The  use  of  covered 
carriages  was,  for  a  long  time,  forbidden  even  to 
women.  In  the  year  1J45,  the  wife  of  a  certaio 
duke  obtained  from  liitn,  with  great  difficulty,  per- 
mission to  use  a  covered  carriage  in  a  journey  to 
the  batlis,  in  which,  however,  much  pomp  was  dis- 
played ;  but  with  this  express  stipulation,  that  her 
attendants  should  not  have  the  same  indulgence.f 
3t  i»- nevertheless  certain,  that  the  emperor,  things, 
and  princes,  about  the  end  of  the  fifteenth  century, 
iMgan  to  employ  covered  carriages  on  jotn'nttys, 
and  afterwards  on  public  solemnities. 

in  the  year   1474,  the  emperor  Frederic  III 

«ame  to  Francfort  in  a  close  carriage;  and  as  be 

.  areinained  in  it  on  account  of  the  wetness  of  Ibe 

^veather,  the  inhabitants  had  no  occasion  to  support 

■*he  canopy  which  was  held  over  him,  but  while  he 

^^      ^ent  to  the  council- liouse,  and  again  returned.    In 

^^P  *  Von  Ltuluir,  Elecujuri)  publici,  utnuim. 

^V  f*  SttAei,  ifi  l£9toriwh«r  besrirtibuDg  Hes  herzo^huDii  Wdrieili- 

^H       ^rjf.ini  cFBien theilc,  bc^erliiuterungelnePUTkuiuieToinJaht 


asg. 
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the  year  following,  tbe  emperor  visited  the  same  eity 
ia  a  very  magniticeDt  covered  carriage.*  Id  the 
description  of  the  splendid  tournament  held  by  Jo- 
achim elector  of  Brandenburg,  at  Ruppin,  in  1509, 
we  read  of  a  carriage  all  gilt  over,  which  belonged 
to  the  electress ;  of  twelve  other  coaches,  orna- 
mented with  crimson,  and  of  another  of  the 
duchess  of  Mecklenburg,  which  was  hung  with  red 
satin.  At  the  coronation  of  the  emperor  Maxi- 
milian, in  the  year  1562,  the  elector  of  Cologne 
had  twelve  carriages.  In  15941,  when  the  margrave 
John  Sigismund  did  homage  at  Warsaw  on  ac- 
count of  Prussia,  he  had  ia  his  train  ttiirty-six 
coaches  with  six  horses  each-f  Count  Keven- 
hiller,  speaking  of  the  marriage  of  the  emperor 
Ferdinand  II  with  a  princess  of  Bavaria,  says, 
"  The  bride  rode  with  her  sisters  in  a  splendid  car- 
"  riage  studded  with  gold ;  her  maids  of  honour 
"  in  carriages  hung  with  black  satin,  and  the  rest 
"  of  the  ladies  in  neat  leather  carriages."  The 
same  author  mentions  the  entrance  of  cardinal 
Dietrichstein  into  Vienna,  in  161 1,  and  tells  us  that 
forty  carriages  went  to  nneet  him.J  At  the  elec- 
Uon  of  the  emperor  Matthias,  tlie  ambassador  of 

•  Lcnner,  i.  p.  106  and  108. 

■f  Suite deaMfmoirca  pour  serrir  a  I'Hist.  deBrnndcnbur^  p.  63. 
where  the  royal  author  adds,  "  The  common  use  of  carriages  is  not 
"  older  than  ihe  time  of  John  Sigismund." 

X  Anool.Ferdin.  V.  p.sigdiuidvii.  p.:J75-  VonMosenTeuts- 
oba  ho&Goht.  Franc,  and  Lciptic  ijSi-  4io.  ii.  p.  338. 
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Brandenburg  had  three,  coaches.*     When  the 

consort  of  that  emperor  made  her  public  entrance, 

00  her  marriage  in  161 1,  she  rode  in  a  carriage 

covered  with  perfumed  leather.^    Mary,  infanta 

(tf  Spain,  spouse  of  the  emperor  Ferdinand  III, 

rode,  in  Carinthia,  in  1631,  in  a  glass  carriage  in 

which  no  more  than  two  persons  could  sit.:^   '^^ 

wedding  carriage  of  the  first  wife  of  the  emperor 

lieopold,  who  was  also  a  Spanish  princess,  cost 

together  with  the  harness  38,000  florins.§    The 

coaches  used  by  that  emperor  are  thus  described 

by  Rink :  **  In  the  imperial  coaches  no  great  mag- 

*•  nificence  was  to  be  seen :  they  were  covered  over 

^'  with  red  cloth  and  black  nails.   The  harness  was 

^*  black,  and  in  the  whole  work  there  was  no  gold. 

^'  The  pannels  were  of  glass,  and  on  this  account 

^'  they  were  called  the  imperial  glass  coaches.  On 

^'  festivals  the  harness  was  ornamented  with  red  silk 

^  fringes.  The  imperial  coaches  were  distinguished 

"  only  by  their  having  leather  traces ;  but  the  la- 

'^  dies  in  the  imperial  suite  were  obliged  to  be  con- 

"  tented  with  carriages  the  traces  of  which  were 

^*  made  of  ropes."    At  the  magnificent  court  of 

dake  Ernest  Augustus,  at  Hanover,  there  were, 

*  In  the  last-quoted  work  but  one,  p.  63,  it  is  remarked  tliat 
diey  were  coarse  coache s^  composed  of  four  boards  put  together  in  a 
chuDsy  manner. 

f  Kevenhiller,  Annal.  i.  p.  34. 

I  Kevenhiller^  xi.  p.  1503. 

{  Rink^  Leben  k.  Leopold.  p.607« 
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▼our  to  give  the  reader  some  idea  of  them  by  the 
following  short  sketch.     The  whole  machine  coo- 
sists  of  two  boxes  placed  the  one  upon  the  other,  tbe 
uppermost  of  which  can  be  moved  up  and  dowD 
upon  the  lower  one,  in  the  same  manner  as  tbe  lid 
of  a  snuff-box,  which  has  a  hinge,  moves  up  and 
down  when  it  is  opened  or  shut ;  but  the  sides  of 
the  uppermost  box  are  so  broad  as  to  contain v the 
lower  one  between  them,  when  it  is  raised  to  its  ut- 
most extent.    Both  boxes  are  bound  together,  at 
the  smallest  end,  where  the  pipe  is,  by  a  strong  iron 
bolt    It  may  be  readily  comprehended,  that  when 
both  boxes  fit  each  other  exactly,  and  the  upper 
one  is  raised  over  the  under  one,  which  is  in  a  state 
of  rest,  the  space  contained  by  both  will  be  in- 
creased ;  and  consequently  more  air  will  rush  in 
through  the  valve  in  the  bottom  of  the  lower  one : 
and  when  the  upper  box  is  again  forced  down,  this 
air  will  be  expelled  through  the  pipe.     The  mily 
difficulty  is  to  prevent  the  air,  which  forces  its  way 
in,  from  escaping  any  where  else  than  through  tbe 
pipe ;  for  it  is  not  to  be  expected  that  the  boxes 
will   fit  each  other  so  closely  as  to  prevent  en- 
tirely the    air    firom    making    its   way  between 
them.     This  difficulty,  however,  is  obviated   by 
the  following  simple  and  ingenious  method.     On 
the  inner  sides  of  the  uppermost  box  there  are 
placed  moveable  slips  of  wood,  which,  by  means 
of  metal  springs,  are  pressed  to  the  sides  of  the 
other  box,  and  fill  up  the  space  between  them.  As 
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these  long  slips  of  wood  might  not  be  sufficiently 
pliable  to  suffer  themselves  to  be  pressed  close 
eOQUgh ;  and  as,  though  planed  perfectly  straight 
cit  first,  they  would,  in  time,  become  warped  in 
warious  directions,  incisions  are  made  in  them  across 
through  their  whole  length,  at  the  distance  of  from 
fifteen  to  eighteen  inches  from  each  other,  so  as  to 
lei^veonly  a  small  space  in  their  thickness,  by  which 
janeans  they  acquire  sufficient  pliability  to  be  every 
where  pressed  close  enough  to  the  sides.* 

The  advantages  of  these  wooden  bellows  are 
^vwy  great.  When  made  of  clean  fir-wood  without 
loiats,  they  will  last  thirty  or  forty  years,  and  evra 
longer,  though  continually  kept  in  action  forty- 
0ix  or  forty-eight  weeks  every  year :  nay,,  Polhem 
wsures  us  that,  when  properly  made,  they  will  last 
a  century.  The  effect  produced  by  them  b 
stronger,  as  well  as  more  uniform,  and  can  be 
aioderated  according  to  circumstances.  They  are 
•worked  also  with  greater  facility.  The  slips  of  wood 
on  their  sides  are  apt  to  become  damaged ;  but  they 
can  soon  and  easily  be  repaired.  Every  three  or 
four  months,  however,  the  outer  sides  only  of  the 

♦  A  complete  description  and  a  figure  of  these  bellows  may  be 
found  in  SekliUen  Unierrichi  ven  kuiien-werken,  Brunswick  1738. 
IbL  p.  51 ;  in  Cramers  AtifangsgrUnde  der  metallurgie,  Blankenburg 
%M  Quedlif^burg  1777-  fol.  iiL  p.  50 ;  M4mo%res  fur  Vairt  defahri* 
^turUfer,  pmr  GrignoH,  Paris  1775.  4to.  p.  1995  TruiUdelafonii 
des  mines  par  lefeu  du  charhon  de  teire;  par  M.  de  Genssane.  Paris 
1770.  StoI.  4to.  i.  p.  96;  Pirn  €le  venarum  metalHcarum  excoctione* 
Vindobona  1780.  4to.  vol.  i.  p.  IO7. 
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inner  box,  and  the  bolt  which  keeps  the  boxes  to* 
gether,  must  be  smeared  with  oil.  If  we  reckon 
up  the  price  of  such  bellows,  and  the  yearly 
ex  pence,  they  will,  according  to  Grignon's  ac- 
count, be  only  a  fifth  part  of  those  of  the  old  leather 
bellows. 

That  the  invention  of  these  wooden  bellows  be- 
longs to  the  Germans,  is  ceitain.  Grignon*  ex- 
pressly affirms  so;  and  in  Becher'sf  time  they  were 
to  be  found  in  Germany,  but  not  in  England. 
Genssane,  who  ascribes  the  invention  to  the  Swiss^ 
is  certainly  mistaken ;  and  perhaps  he  was  led  into 
this  error,  because  these  bellows  were  first  made 
known  in  France  by  a  Swiss.  I  cannot,  however, 
ascertain  the  name  of  the  real  inventor.  In 
the  middle  of  the  sixteenth  century  lived  at 
Nuremberg  an  artist  called  Hans  Lobsinger, 
who,  in  the  year  1550,  gave  to  the  magistrates  of 
that  city  a  catalogue  of  his  machines.  From  this 
catalogue  Doppelmayer  concludes  that  he  under- 
stood the  art  of  making  small  and  large  bellows 
without  leather,  and  entirely  of  wood,  which 
could,  be  used  in  smelting- houses  and  for  or- 
gans, and  likewise  copper  bellows  that  always 

*  Grennany  is  the  country  of  machines.  In  general  the  GemaDS 
lessen  manual  labour  considerably  by  machines  adapted  to  every  kind 
of  movement ;  not  that  we  are  destitute  of  able  mechanics ;  we  have 
the  talent  of  bringing  to  perfection  the  machines  invented  by  our 
neighbours.    P.  SOO. 

t  Bechers  Narrische  weisheit  und  weise  narrheit.  Frankfort 
idSB.  12mo.  p.  1 13. 
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emitted  a  like  degree  of  wind.  As  Lobsinger 
made  organs,  he,  perhaps,  fell  upon  this  invention ; 
but  in  what  it  actually  consbted,  or  whether  it 
might  not  die  with  him,  I  have  not  been  able  to 
learn.  Agricola,  who  died  in  the  year  1555,  makes 
no  mention  of  wooden  bellows. 

Samuel  Reyher,  formerly  professor  at  Kiel,  in  a 
dissertation  on  air,**  printed  there  in  1669,  telld 
uSy  that  about  forty  years  before  that  period,  two 
brothers,  Martin  and  Nicholas  Scbelhorn,  millers 
at  the  village  i  of  Schmalebuche  in  Cobourg,  first 
invented  wooden  bellows.  Both  the  brothers,  he 
says,  kept  the  invention  secret,  though  he  thinks 
they  did  not  conceal  it  so  closely  as  to  prevent  its 
being  guessed  at ;  and  he  relates  also  how  he  him- 
self formed  an  idea  of  itf 

« 

*  In  thb dissertation,  the  time  of  the  invention  is  stated  to  be  about 
forty  years  before,  which  would  be  the  year  1629  or  1630;  but  in  an 
improved  edition,  printed  with  additions  at  Hamburg,  in  1725,  and 
entitled  De  pneumatica,  sive  De  aire  el  aerometria,  a  different  period 
bgiven.  *'  About  eighty  years  ago,'*  says  the  author,  *'  a  new  kind  of 
bellows,  which  ought  rather  to  be  called  the  pneumatic  chests,  was 
invented  in  the  village  of  Schmalebuche,  in  the  principality  of  Co- 
bourg, inFranconia.  Two  brothers,  millers  in  that  village,  Martin 
and  Nicholas  Schelhom,  by  means  of  some  box  made  by  them,  the 
"  lid  of  which  fitted  very  exactly,  found  out  these  chests,  as  I  was 
told  by  one  of  their  friends,  a  man  worthy  of  credit.  These  chests 
are  not  of  leather,  but  entirely  of  wood  joined  together  with  iron 
"  nails.  In  blacksmiths'  shops  they  are  preferred  to  those  construct- 
**  ed  with  leather,  because  they  emit  a  stronger  blast,  as  leather  suf- 
'*  fers  the  more  subtile  part  of  the  air  to  escape  through  its  pores." 

fin  many  places  these  bellows  were  at  first  put  in  a  wooden  case, 
to  prevent  their  construction  from  being  known. 
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To  these  bellows  Schluter  has  assigned  a  much 
nobler  inventor,  who,  perhaps,  was  the  first  per- 
son  who  made  them  known  by  a  description.  He 
says  expressly  that  they  were  invented  by  a  bishop 
of  Bamberg :  *  but  of  this  I  have  been  able  to  find 
no  confirmation ;  and  I  am  inclined  to  ascribe  that 
service  rather  to  an  organ- builder,  or  a  miller,  than 
to  a  bishop.  According  to  Schluter's  aecount» 
these  bellows  were  employed  so  early  as  the  year 
1620,  in  the  forest  of  Harze,  to  which  they  were 
first  brought  by  some  people  from  Bamberg.  What 
Caivor  says  respecting  the  introduction  of  these 
bellows  into  the  forest  of  Harze  is  much  more 
probable :  that  in  the  year  1 62 1  Lewis  Pfiemnen* 
schmid,  from  Thuringia,  settled  at  Ostfeld  near 
Goslar,  and  began  to  make  wooden  bellows.  The 
bellows-makers  of  that  place  conspired  therefore 
against  him,  and  swore  they  would  put  hini  to 
death ;  but  he  was  protected  by  the  government 
He  would  disclose  his  art  to  no  one  but  his  son^ 
who,  as  well  as  his  grandson  a  few  years  ago,  had 
the  making  of  all  the  bellows  in  the  forest. 

'  We  are  told  by  French  authors,  that  the  art  of 
making  these  bellows  was  introduced  into  France, 
particularly  into  Berry,  Nivernois,  and  Fratiche 
Comt6,  by  a  German. 

*  In  J.  P.  Ludewig,  Scripiores  rerum  episcopatus  BanibergensU. 
Francofurti  et  Lipsiae  17 18.  fol.  Where  any  bishop  of  latter  timet 
is  praised,  I  find  no  mention  of  this  useful  and  ingenious  iuvea* 
tion. 
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««re  at  Paris,  for  the  first  time,  only  tbree  coaches, 
ooe  of  which  belonged  to  t^e  queen,  another  to 
DkiQa^  de  Poictiers,  the  mistress  of  two  kin^, 
JRrasicts  I  and  Henry  II,  by  the  latter  of  whom 
she  was  created  duchess  of  Vaientinois,  and  the 
third  to  Ren6  de  Laval,  l(Mnd  of  Bois<lauphin. 
Tbe  last  was  a  corpulent  unwieldy  nobleman,  who 
^WM-not  able  to  ride  (m  horseback.*    Others  say, 
tkat  the  diree  first  coaches  belonged  to  Catherine 
dm  Medici;  Diana  duchess  of  Angauldme,  the 
natural  daughter  of  Henry  II,  who  died  in  1619 
.  in  the  eightieth  year  of  her  age ;  and  Christopher 
jdft  Thou,  first  president  of  the  parliament.    The 
laJBt  was  excused  by  the  gout ;  but  the  rest  of  the 
Biiiiistars  of  state  soon  followed  his  example.^ 
Henry  IV  was  assassinated  in  a  coach ;  but  he 
HBUi^y  rode  through  the  streets  of  Paris  on  horse- 
Ittck,  and  to  provide  against  rain,  carried  a  lai^ 
cloak  behind  him.     For  himself  and  his  queen  he 
JmA  only  one  coach ;  as  appears  by  a  letter  still  pre- 
gmrved,  in  which  he  writes  to  a  firiend,  ^^  I  cannot 
^  w«dt  upon  you  to-day,  because  my  wife  is  using 
^  my  coach."  J    We,  however,  find  two  coaches 
^t  the  public  solemnity  on  the  arrival  of  the  Spa- 
pish  ambassador^  don  Peter  de  Toledo,  under 

*  Vari^tds  histor.  p.  92. 

f  Valesma,    Paris  l6g5.  li^uio*  p.  3S.    > 
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Mr.  Archenbolz ;  *  but  what  be  says  of  tbe  ^H 
made  of  Spanish  flies,  by  the  Chinese,  to  iBvigo*^ 
rate  the  sixth  sense,  gives  reason  to  suspect  thi^ 
his  voucher  is  L'Espion  devalisCy  to  whom  the  abb^ 
Gagliani  ascribes  the  same  words.  It  appears  to 
me,  however,  if  I  may  be  allowed  to  judge  from 

a  lady  at  Naples  who  has  not  some  of  it  lying  carelessly  on  her  toi* 
lette  with  her  smelling-bottles.  She  alone  knows  the  phial,  aod  cm 
distinguish  it.  Even  the  waiting- woman,  who  is  her  confi(]aDty  is 
not  in  the  secret,  and  takes  this  phial  for  distilled  water^  or  water 
obtained  by  precipitation,  which  is  the  purest,  and  which  b  used  t6 
moderate  perfumes  when  they  are  too  strong. 

"  The  effects  of  this  poison  are  vejry  simple.  A  general  indispotir 
tion  is  at  first  felt  in  the  whole  frame.  The  physician  examines  you, 
and  perceiving  no  symptoms  of  disease,  either  external  or  internal,  no 
obstructions,  no  collection  of  humours,  no  inflammations,  orders  de- 
tergent!, regimen,  and  evacuation.  The  dose  of  poison  ia  then  dou- 
•bled,  and  the  same  indisposition  continues  without  being  more  cha- 
racterized.— The  physician,  who  can  see  in  this  nothing  extraoidi- 
naiy,  ascribes  the  state  of  the  patient  to  viscous  and  peccant  humours, 
which  have  not  been  sufficiently  carried  off  by  the  first  evacuatioa. 
He  orders  a  second — a  third  dos&— a  third  evacuation-— a  fourth  doM. 
The  physician  then  sees  that  the  disease  has  escaped  him,  that  he  Km 
mistaken  it,  and  that  the  cause  of  it  cannot  be  discovered  bot  by 
changing  the  regimen.  He  orders  the  waters,  &:e.  In  a  word,  the 
noble  parts  lose  their  tone,  become  relaxed  and  affected,  and  the  kings 
particularly,  as  the  most  delicate  of  all,  and  one  of  those  inokX  employed 
in  the  functions  of  the  animal  oeconomy.  The  first  illness  thea  car- 
ries you  off;  because  the  critical  accumulation  settles  always  m  fke 
weak  part,  and  consequently  on  the  lobes  of  the  lungs;  the  pua  t)ieie 
fixea  itself,  and  the  disease  becomes  incurable.  By  this  method  they 
follow  one  as  long  as  they  choose  for  months,  and  for  years.  Robutt 
constitutions  resist  a  long  time.  In  short,  it  is  not  the  VtiBpaof  aloiie 
duLt  kills,  it  is  rather  the  different  remedies,  which  alter  and  then  de- 
stroy the  temperament,  exhaust  the  strength,  extenuate  and 
oae  incapable  of  supporting  the  first  indisposition  that  cornea.** 

•  Esgland  and  Italien.  ii.  p.  354. 
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^f3robabilities,  that  the  poison  known  io  the  East 
Xndies  under  the  name  oi powsty  is  also  water  which 
Jbas  stjood  a  night  over  the  juice  of  poppies.  It  is 
given  in  the  morning  fasting  to  those  persons,  and 
particularly  princes,  whom  people  wish  to  dispatch 
privately,  and  without  much  violence.  It  consumes 
them  slowly,  so  that  they  at  length  lose  all  their 
strength  and  understanding,  and  in  the  end  die 
torpid  and  insensible.* 


WOODEN  BELLOWS. 

After  the  discovery  of  fire,  the  first  instrument 
employed  to  blow  it,  and  strengthen  it,  has,  un- 
doubtedly, been  a  hollow  refed,  until  the  art  was 
found  out  of  forming  a  stick  into  a  pipe  by  boring 
it.  Our  common  bellows,  which  consist  of  two 
boards  joined  together  by  a  piece  of  leather,  and 
which  probably  are  an  imitation  of  the  lungs,  ap- 
pear to  have  been  early  known  to  the  Greeks.  I 
have,  however,  met  with  no  passage  in  any  ancient 
author  from  which  I  could  learn  the  oldest  con- 
struction of  this  machine,  which  in  latter  times  has 
received  many  improvements.  Had  I  found  such 
information,  I  should  have  endeavoured  to  explain 
it,   as   it  would  have  contributed  to  enlarge  the 

*  Universal  History,  xxiii.  p.  299.  323. — The  information  con- 
tained there  is  taken  from  Fraser's  History  of  Nadir  Shaw.  Aureng« 
zebe  alto  caused  one  of  his  sons  to  be  put  to  death  by  this  poison. 
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vered  with  sky-blue  velvet,  interspersed  with  gold* 
en  lilies,  a  magnificence  never  before  seeo  by  the 
Neapolitans.  At  the  entrance  of  Frederic  II  into 
Fadua,  in  tlie  year  1239,  it  appears  that  there  were 
no  carriages,  for  the  moat  elegantly  dressed  ladies 
who  came  to  meet  him  were  on  p<ilfreys  ornameat- 
ed  with  trappings  (sedentes  in  phaleratis  et  ambu- 
Imitibus  palqfredis).  It  is  well  known  that  the 
luxury  of  carriages  spread  from  Naples  all  over 
Italy* 

Coaches  were  seen  for  the  first  time  in  Spoil 
in  the  year  1546.  Sach,  at  least,  is  the  account: 
of  Twiss,  wIk),  according  to  his  usual  custom, 
says  so  without  giving  his  authority.f 

Towai'ds  the  end  of  the  sixteenth  centurj^  John 
of  Finla,nd,  on  bis  return  £roni  England,  among 
other  articles  of  luxury,  brought  with  hitn  to 
Sweden  the  first  coach,  l  Before  that  period, 
the  greatest  lords  in  Sweden,  when  ihery  travelled. 
by  land,  carried  their  wives  with  them  on  horse- 
back. The  princesses  even  travelled  in  that 
manner,  and,  when  it  rained,  took  with  them 
mantle  of  wax-cloth. 


"  This  aceouol  k  taken  from  Observaiiimt  sur  I'ltalit  it  m 
lialiens,  p»rM.  Grosley,  London  1774. 4  vol.  ISmo.  i.  p 
author  quotes,  as  his  aulborlq',  Scriptores  raram  IlaiiearuM,  a 
Rollandino  Chraa.  liU.  iv.  c.  9. 


ver 

laiM 


t  Twiss's  Travels  through  Spain  and  Portugal. 
\  DaliDa  Geschichte  dea  reichs  SchvredeD,  ubersetzt 
iii.  1.  p.3go  and  40S. 
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^^ciadebiscountrymen  first  acquainted  with  it.  How- 
ever this  may  be,  it  is  well  known  that  the  person 
Who  introduces  a  foreign  invention  among  a  people, 
Is  often  considered  as  the  author  of  it. 

In  the  oldest  smelting-houses  the  bellows  were 
worked  by  men.  Refuse,  therefore,  and  other  re- 
mains of  metal  are  found  in  places  where,  at  pre- 
sent, no  works  could  be  erected,  on  account  of  the 
want  of  water. 

Bellows  made  with  leather,  of  which  I  have 
hitherto  spoken,  are  attended  with  many  incon^ 
veniences.  They  require  careful  management;  are 
expensive  in  their  repairs ;  and  besides  last  often 
not  more  than  six  or  seven  years.  If  thin  leather 
is  employed,  it  sulSfers  a  great  deal  of  the  air  to 
escape  through  it :  an  evil  which  must  be  guarded 
against  by  continually  besmearing  it  with  train-oil, 
or  other  fat  substances ;  and  this  is  even  necessary 
when  thick  leather  is  used,  to  prevent  it  froin 
cracking  in  the  folds.  Damage  by  fire  and  water 
must  also  be  avoided ;  and  every  time  they  are  re- 
paired, the  leather  must  be  again  softened  with  oil, 
which  occasions  a  considerable  loss  of  time. 

In  wooden  bellows  these  inconveniences  are 
partly  lessened,  and  partly  remedied.  As  these 
bellows,  except  the  pipe,  consist  entirely  of  wood, 
many,  who  are  not  acquainted  with  the  construction 
of  them,  can  hardly  conceive  the  possibility  of 
making  such  a  machine.  Though  they  cannot  be 
properly  described  without  a  figure,  I  shall  endea- 
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▼our  to  give  the  reader  some  idea  of  them  by  tfaye 
following  short  sketch.     The  whole  machine  con* 
sists  of  two  boxes  placed  the  one  upon  the  other,  the 
uppermost  of  which  can  be  moved  up  and  down 
upon  the  lower  one,  in  the  same  manner  as  the  lid 
of  a  snuff-box,  which  has  a  hinge,  moves  up  and 
dow  n  when  it  is  opened  or  shut ;  but  the  sides  of 
the  uppermost  box  are  so  broad  as  to  contain  the 
lower  one  between  them,  when  it  is  raised  to  its  ut- 
most extent    Both  boxes  are  bound  together,  at 
the  smallest  end,  where  the  pipe  is,  by  a  strong  iron 
l>olt    It  may  be  readily  comprehended,  that  when 
both  boxes  fit  each  other  exactly,  and  the  upper 
one  is  raised  over  the  under  one,  which  is  in  a  state 
of  rest,  the  space  contained  by  both  will  be  in- 
creased ;  and  consequently  more  air  will  rush  in 
through  the  valve  in  the  bottom  of  the  lower  one : 
and  when  the  upper  box  is  again  forced  down,  this 
air  will  be  expelled  through  the  pipe.     The  only 
difficulty  is  to  prevent  the  air,  which  forces  its  way 
in,  from  escaping  any  where  else  than  through  the 
pipe ;  for  it  is  not  to  be  expected  that  the  boxes 
will   fit  each  other  so  closely  as  to  prevent  en- 
tirely the    air    from    making    its   way  between 
them.     This  difficulty,  however,  is  obviated   by 
the  following  simple  and  ingenious  method.     On 
the  inner  sides  of  the  uppermost  box  there  are 
placed  moveable  slips  of  wood,  which,  by  means 
of  metal  springs,  are  pressed  to  the  sides  of  the 
other  box,  and  fill  up  the  space  between  them.  As 
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these  long  slips  of  wood  might  not  be  sufficiently 
pliable  to  suffer  themselves  to  be  pressed  close 
enough ;  and  as,  though  planed  perfectly  straight 
at  first,  liiey  would,  in  time,  become  warped  in 
various  directions,  incisions  are  made  in  them  across 
through  their  whole  length,  at  the  distance  of  from 
fifteen  to  eighteen  inches  from  each  other,  so  as  to 
leave  only  a  small  space  in  their  thickness,  by  which 
means  they  acquire  sufficient  pliability  to  be  every 
where  pressed  close  enough  to  the  sides."*^ 

The  advantages  of  these  wooden  bellows  are 
w^  great.  When  made  of  clean  fir-wood  without 
knots,  they  will  last  thirty  or  forty  years,  and  even 
hmger,  though  continually  kept  in  action  forty* 
fijx  or  forty-eight  weeks  every  year :  nay,  Polhem 
assures  us  that,  when  properly  made,  they  will  last 
a  century.  The  effect  produced  by  them  is 
stronger,  as  well  as  more  uniform,  and  can  be 
moderated  according  to  circumstances.  They  are 
worked  also  with  greater  facility.  The  slips  of  wood 
on  their  sides  are  apt  to  become  damaged ;  but  they 
can  soon  and  easily  be  repaired.  Every  three  or 
four  months,  however,  the  outer  sides  only  of  the 

*  A  complete  description  and  a  figure  of  these  bellows  may  be 
found  in  Seklt4ier$  Unierricki  vn  kutien-werken,  Brunswick  1738. 
|6L  p.51 ;  in  Cramers  Atifungsgriindedermeiallurgie.  Blankenburg 
•nd  Qnedlingbw^  1777>  fol.  iii.  p.  5() ;  M4mo%res  $ur  Vtart  defabri* 
^mrUfer,  pmi^  Gfignon.  Paris  1776.  4to.  p.  I99>  TrttiUdelafonie 
des  mines  par  lefeu  du  charhon  de  terre;  par  M.  de  Genssane.  Parb 
1770.  a  Tol.  4to.  i.  p.  96;  Pirn  de  venarum  metalticarum  excocHone, 
Vindobona  1780.  4to.  vol.  i.  p.  IO7. 
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in  the  use  of  food."^  In  the  casket  of  Sainte 
Croix  were  found  sublimate,  opium,  regulus  of 
antimony,  vitriol ;  and  a  large  quantity  of  poi- 
son ready  prepared,  the  principal  ingredients  of 
which  the  physicians  were  not  able  to  di&tiiir 
guish.  Many  have  affirmed,  that  sugar  of  lead 
was  the  chief  ingredient ;  f  but  the  conse- 
quences of  the  poison  did  not  seem  to  indicate 
the  use  of  that  metal.  For  some  years  past  a 
harmless  plant,  which  is  only  somewhat  bitter  and 
astringent,  the  cymbalaria^  that  grows  on  old  waUs^;{: 

*  In  one  year  a  ton  of  sand^  at  least,  which  is  baked  with  the  flour, 
is  rubbed  off  from  a  pair  of  mill-stones.  If  a  mill  grinds  only  43S5 
bushels  annually,  and  one  allows  no  more  than  twelve  bushels  to  ooe 
man,  a  person  swallows  in  a  year  above  six  pounds,  and  in  a  month 
half  a  pound  of  pulverised  sand-stone,  which,  in  the  course  of  a  long 
life,  will  amount  to  upwards  of  three  hundred  weight.  Is  Hot  thk 
siifficient  to  make  governments  more  attentive  to  this  circumstano»l 

t  For  the  following  important  information  I  am  indebted  to  prcH 
fessor  Baldinger.  It  is  to  be  found  in  Christiani  Henrici  Emdl 
Dissert,  de  veneno  salutem  sistens ;  resp,  T,  Taut,  Lipsiae  1701 .  §  St. 
'*  There  is  no  doubt  that  the  slow  poison  of  the  French  and  Italians, 
'*  commonly  called  succession  powder  {poudre  de  la  succession),  owes 
*'  its  origin  to  sugar  of  lead.  I  know  a  chemist,  who  superintends 
"  the  laboratory  of  a  certain  prince  on  the  confines  of  Bohemia,  and 
**  who  by  the  orders  (perhaps  not  very  laudable)  of  his  patron,  has 
"  spent  much  time  and  labour  in  strengthening  and  moderating 
'*  poisons.  He  has  often  declared,  that  of  sugar  of  lead,  with  the 
'*  addition  of  some  more  volatile  corrosive,  a  very  slow  poison  codld 
''  be  prepared ;  which,  if  swallowed  by  a  dog  or  other  animal,  would 
"  insensibly  destroy  it,  without  any  violent  symptoms,  in  the  oourst 
**  of  some  weeks  or  months.** 

X  Antirrhinum  cymbalaria.  See  Onomatologia  mtdica  cempleia* 
Ulm  1753.  8vo.  article  Cymhalaria, 
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ittsbeefi  loaded  with  the  opprobrium  of  producing 
this  tlovr  poison,  while  at  the  same  time  it  has  been 
^ebrated  by  others  on  accountof  its  medicinal  pro- 
perties;* but  it  b,  perhaps,  not  powerful  enough 
to  do  either  mischief  or  good ;  and  it  is  probable  that 
it  has  been  added  to  poisons  either  through  igno* 
itoce,  or  to  conceal  other  ingredients ;  for  the 
mmpefOT  Charles  VI,  who  was  king  of  the  Two 
Sieilies  at  the  time  when  Toiiania  was  arrested, 
told  bis  physician  Garelli,  who  communicated  the 
same  in  a  letter  f  to  the  celebrated  Hoffman,  in 
1718  or  1719>  that  the  poison  of  that  Italian 
Circe  was  composed  of  an  arsenical  calx,  dis« 
soired  in  aqua  a/mbalaria,  and  which  I  suppose 
^^ras  rendered  stronger  and  more  difficult  to  be  de^* 
tected  by  a  salt  that  may  be  readily  guessed.     It 

*  J.  J.  Wepferi  Historia  cicutse  aquatics.  Adjects  sunt  disserta- 
^nes  de  thea  helvetica  ac  cymbalaria  ^  curante  T.  Zwingero.  Lugd. 
Sat.  1733.  8vo. 

f  Garelli,  the  emperor's  principal  physician,  lately  wrote  to  mt 
aomctfaing  remarkaUe  in  the  following  words  i^-*'  Your  elegant  dis* 
sertation  on  the  errors  respecting  poisons  brought  to  my  recollection 
%  certain  slow  poison,  which  that  infamous  poisoner,  still  alive  in  pri- 
son at  Naples,  employed  to  the  destruction  of  upwards  of  six  hundred 
petBOns.  It  was  nothing  else  than  crystallised  arsenic,  dissolved  in  a 
large  quantity  of  water  by  decoction,  with  the  addition,  but  for  what 
|mrpose  I  know  not,  of  the  herb  cymbalaria.  This  was  communi- 
cated to  me  by  his  imperial  majesty  himself,  to  whom  the  judicial 
procedure,  confirmed  by  the  confession  of  the  criminal,  was  trans- 
mitted. This  water,  in  the  Neapolitan  dialect,  is  called  aqUa  de 
Toffnina.  It  is  certain  death,  and  many  have  fallen  a  sacrifice  to  it.'* 
frgd.  Hoffmanni  Medicines  raiionalis  tysiematicce  tomiu  secundus.  < 
Hala  1729.  4to.  p.  ii.  c.  S.  §  19.  p.  185. 

H  2 
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is  dreadful  to  think,  that  this  secret  poison  is 
ministered  as  a  febrifuge  by  ignorant  or  unprinci— ^ 
pled    physicians,  quacks,  and   old    women.    ..I& 
drives  off  obstinate  fevers^  it  is  true ;  but  it  i» 
equally  certain  that  it  hastens  death :  it  is  there- 
fore a  cure,  which  is  far  worse  than  the  disease^  and^ 
against  which  governments  and  physicians  cannofe 
exclaim  too  severely.    Let  me  here  be  permitted  to 
recommend  to  the  latter  the  ideas  of  Mr.  Mohseir 
on  this  subject,'^  and  to  chemists  the  means  Mr^ 
Bell  employed  to  analyse  these  stygian  drops.f  It 
was  remarked  at  Rome,  by  accident,  that  lemon 
juice  and  the  acid  of  lemons  are,  in  some  mea- 
sure, counter-poisons;    and  a  physician  named 
Paul  Branchaletti^  respecting  whom  I  can  find  no 
information,  wrote  a  book  expressly  on  this  anti- 
dote to  these  drops,  according  to  the  account  of 
Keysler,  who  however  adds,  "  Every  thing  hitherto 
found  out,  supposes  that  one  has  taken  the  drops 
only  for  a  short  time,  or  that  one  has  had  an  op- 
portunity to  be  upon  one's  guard  when  suspicious 
circumstances  occurred,  and  to  discover  the  threat- 
ened  danger." 

It  seems  to  be  almost  certain  that  the  poisons 
prepared  by  Toffania  and  Brinvillier  were  arseni- 
cal mixtures,  or,  as  Dr.  Hahneman;];  rightly  con- 

*  Beschreibung  einer  medaillen-sammlung,  i.  p.  148. 

f  The  same,  p.  1 86.  Of  the  internal  use  of  arsenic^  see  Baldinger$ 
Neue  magazinfur  aerzte,  ii.  p.  418. 

J  Ueber  die  Arsenikvergiftung,  ihre  hulfe,  und  gerichtliche  mue- 
siittelung.  Leips.  1786.  8vo.  p.  35. 
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^50eture8^  arsenical  neutral  salts.  Loss  of  appetite, 
iaiatness,  gnawing  pains  in  the  stomach,  loss  of 
^strength  without  any  visible  cause,  a  continual  in- 
^position,  followed  hy  a  wasting  of  the  lungs,  a 
«!ow  fever,  &c.,  are  all  symptoms  wliich  seem  to 
announce  that  dangerous  semi-metal.  The  opi- 
nion, however,  that  it  was  composed  of  opium  and 
cantharides  has,  in  latter  times,  received  so  many 
ecmfirmations,  that  one  is  almost  induced  to  be- 
lieve that  there  are  more  kinds  than  one  of  this 
Stygian  water.  The  information  given  by  the 
abbe  Gagliani  seems  to  carry  too  much  weight 
with  it  to  be  denied.*     It  is  confirmed  also  by 

*  On  the  SOth  of  December,  I765,  died  the  dauphin,  &ther  of 
Louis  XVI,  and  in  1767  died  the  dauphiness.  It  was  a  public  re- 
port that  they  were  both  dispatched  by  secret  poison :  aad  the  gra- 
dad  decline  of  their  health,  the  other  circumstances  which  accom- 
.ptnied  their  illness,  and  the  cabals  which  then  existed  at  court,  make 
.this  at  least  not  improbable.  Many  private  anecdotes  respecting 
-^lese  events  may  be  found  in  a  book  entitled  L'Espion  devalis£, 
JkUeiter  audax,  London  1782.  In  page  61  it  is  said,  that  on  ac- 
.'•ount  of  the  suspicions  then  entertained,  it  was  wished  that  infor- 
JHStion  might  be  procured  respecting  secret  poison,  and  the  methods 
4of  preparing  it ;  and  that  the  abb^  Gagliani,  well  knovm  as  a  writer, 
^has  given  the  following : — '^  It  is  certain  that  in  Europe  the  prepa- 
lation  of  these  drugs  renders  them  pernicious  and  mortal.    For  ex- 

iple,  at  Naples  the  mixture  of  opium  and  cantharides,  in  known 
I,  is  a  slow  poison ;  the  surest  of  all,  and  the  more  infallible  as 
^me  cannot  mistrust  it.  At  first  it  is  given  in  small  doses,  that  its 
<«fifect8  may  be  insensible.  In  Italy  we  call  it  aqua  di  Ti^aniu, 
"Tufimia  water.  No  one  can  avoid  its  attacks,  because  the  liquor 
«»btained  from  that  composition  is  as  limpid  as  rock  water,  and  with- 
out taste.  Its  effects  are  slow  and  almost  imperceptible :  a  few  drops 
«f  it  only  are  poured  into  tea,  chocolate,  or  soup,  &c.    There  is  not 
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Mr.  Archenbolz ;  *  but  wbftt  be  says  of  tbe  n%$ 
made  of  Spaoisb  flies,  by  tbe  Chinese,  to  ioYigp* 
rate  tbe  sixtb  sense,  gives  reason  to  suspect  tbftt 
his  voucher  is  L'Espion  devalise,  to  whom  the  abbf^ 
Gagliani  ascribes  the  same  words.  It  appears  lo 
n^e,  however,  if  I  may  be  allowed  to  judge  from 

8  lady  at  Naples  who  has  not  some  of  it  Ijring  carelessly  on  her  toi» 
lette  with  her  smelUng-hottles.  She  alone  knows  the  phial>  and  cm 
distinguish  it.  Even  the  waiting-woman^  who  is  her  confi4aot»  i» 
not  in  the  secret,  and  takes  this  phial  for  distilled  water,  or  water 
obtained  by  precipitation,  which  is  the  purest,  and  which  is  used  to 
moderate  perfumes  when  they  are  too  strong. 

^*  The  effects  of  this  poison  are  very  simple.  A  general  indisfoiir 
tion  is  at  first  felt  in  the  whole  frame.  The  physician  examines  you, 
and  perceiving  no  symptoms  of  disease,  either  external  or  internal,  no 
obstructions,  no  collection  of  humours,  no  inflammations,  orders  de- 
tergents, regimen,  and  evacuation.  The  dose  of  poison  is  then  dou- 
bled, and  the  same  indisposition  continues  without  being  more  ell»> 
racterized. — The  physician,  who  can  see  in  this  nothing  extraord^ 
nary,  ascribes  the  state  of  the  patient  to  viscous  and  peccant  humours, 
which  have  not  been  sufficiently  carried  off  by  the  first  evacuation. 
He  orders  a  second — ^a  third  dos&— a  third  evacuation-^-a  fourA  doM. 
The  physician  then  sees  that  the  disease  has  escaped  him,  that  he  has 
mistaken  it,  and  that  the  cause  of  it  cannot  be  discovered  but  by 
changing  the  regimen.  He  orders  the  waters,  &e.  In  a  word,  llie 
noble  parts  lose  their  tone,  become  relaxed  and  affected,  and  the  knigs 
particularly,  as  the  most  dehcate  of  all,  and  one  of  those  most  empk(yed 
in  the  functions  of  the  anima)  oeconomy.  The  first  illness  then  car- 
ries you  off;  because  the  critical  accumulation  settles  always  en  fke 
weak  part,  and  consequently  on  the  lobes  of  the  lungs ;  the  pua  tbtfe 
faces  itself,  and  the  disease  becomes  incurable.  By  this  method  thvf 
follow  one  as  long  as  they  choose  for  months,  and  for  years.  Robust 
constitutions  resist  a  long  time.  In  short,  it  is  not  the  licpior  aftone 
^t  kilts,  it  is  rather  the  different  remedies,  which  alter  and  then  de- 
stroy the  temperament,  exhaust  the  strength,  extenuate  and 
one  incapable  of  supporting  the  first  indiq»Qsition  that  cornea.*' 

*  England  nod  Italien.  ii.  p.  354. 
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pijofajdbilities,  that  the  poboo  known  in  the  East 
Indies  under  the  name  oipowst^  is  also  water  which 
Jbas  stood  a  night  over  the  juice  of  poppies.  It  is 
given  in  the  morning  fasting  to  those  persons,  and 
particularly  princes,  whom  people  wish  to  dispatch 
privately,  and  without  much  violence.  It  consumes 
them  slowly,  so  that  they  at  length  lose  all  their 
strength  and  understanding,  and  in  the  end  die 
torpid  and  insensible.* 


WOODEN  BELLOWS. 

After  the  discovery  of  fire,  the  first  instrument 
employed  to  blow  it,  and  strengthen  it,  has,  un- 
doubtedly, been  a  hollow  refed,  until  the  art  was 
found  out  of  forming  a  stick  into  a  pipe  by  boring 
it  Our  common  bellows,  which  consist  of  two 
boards  joined  together  by  a  piece  of  leather,  and 
which  probably  are  an  imitation  of  the  lungs,  ap- 
pear to  have  been  early  known  to  the  Greeks.  I 
have,  however,  met  with  no  passage  in  any  ancient 
author  from  which  I  could  learn  the  oldest  con- 
struction of  this  machine,  which  in  latter  times  has 
received  many  improvements.  Had  I  found  such 
information,  I  should  have  endeavoured  to  explain 
it,   as   it  would  have  contributed  to  enlarge  the 

•  Universal  History,  xxiii.  p.  299.  323. — The  information  con- 
tained there  is  taken  from  Fraser's  History  of  Nadir  Shaw.  Aureng* 
zebe  alio  caused  one  of  his  sons  to  be  put  to  death  by  this  poisoD. 
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name  we  understand  those  measurers  of  time  which 
were  used  in  courts  of  justice,  the  clepsydra  is  a 
Grecian  invention,  first  adopted  at  Rome  under 
the  third  consulship  of  Pompey.  *  The  most 
common  kinds  of  these  water  clocks  all,  however, 
.corresponded  in  this,  that  the  water  issued  drop 
by  drop  through  a  hole  of  the  vessel,  and  fell  into 
anotlier,  in  which  a  light  body  that  floated  marked 
the  height  of  the  water  as  it  rose,  and  by  these 
means  the  time  that  had  elapsed.  They  all  had  this 
failing  in  common,  that  the  water  at  first  flowed  out 
rapidly,  and  afterwards  more  slowly,  so  that  they 
required  much  care  and  regulation.^ 

That  ingenious  machine,  which  we  have  at 
present  under  the  name  of  a  water  clock,  was 
invented  in  the  17th  century.  The  precise  time 
seems  to  be  uncertain ;  but  had  it  been  before  the 
year  1643,  J  KircHer,  who  mentions  all  the  then 

•  Eloquentiafti  illiid  forum  magis  exercebat,  in  quo  nemo  intra 
paucissimas  horas  perorare  cogebatur,  et  liberae  comperendinationes 
erant>  et  modum  dicendi  sibi  quisque  sumebat^  et  numerus  uequedie^ 
rum  neque  patronorum  finiebatur.  Primus  tertio  consulatu  Cn« 
Pompeius  adstrinxit  imposuitque  velut  fraenos  eloqueniiae.  Auctor 
dialog,  de  cans,  cor,  eloq.  38.—- The  orators  were  confined  to  a  cer- 
tain time;  and  hence  Cicero  says^  latrare  ad  clepsydram*  Trans. 

+  Some  account  of  the  writers  who  have  spoken  of  the  water 
clocks  of  the  ancients  may  be  found  in  Fahricii  Bihliograph.  anti^ 
quaria.  p.  1011.  They  were  formerly  used  for  astronomical  obser- 
vations. The  authors  whp  treat  of  them  in  this  respect  are  men« 
tioned  in  Ricdoli  AlmcLgest,  novo,  i.  p.  II7. 

X  In  that  year  Kircher*s  Ars  umhros  et  lucis  was  published  for  the 
first  time.  In  the  edition  of  1671^  several  kinds  of  water  clocks  arc 
described,  p.  698. 
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made  bis  countrymen  first  acquainted  with  it.  How- 
ever this  may  be,  it  is  well  known  that  the  person 
"irbo  introduces  a  foreign  invention  among  a  people, 
is  often  considered  as  the  author  of  it. 

In  the  oldest  smelting-houses  the  bellows  were 
ivorked  by  men.  Refuse,  therefore,  and  other  re- 
mains of  metal  are  found  in  places  where,  at  pre- 
sent, no  works  could  be  erected,  on  account  of  the 
want  of  water. 

Bellows  made  with  leather,  of  which  I  have 
hitherto  spoken,  are  attended  with  many  incon*- 
veniences.  They  require  careful  management;  are 
expensive  in  their  repairs ;  and  besides  last  often 
not  more  than  six  or  seven  years.  If  thin  leather 
is  employed,  it  sufiers  a  gfeat  deal  of  the  air  to 
escape  through  it :  an  evil  which  must  be  guarded 
against  by  continually  besmearing  it  with  train-oil, 
or  other  fat  substances ;  and  this  is  even  necessary 
when  thick  leather  is  used,  to  prevent  it  froin 
cracking  in  the  folds.  Damage  by  fire  and  water 
must  also  be  avoided ;  and  every  time  they  are  re- 
paired, the  leather  must  be  again  softened  with  oil, 
which  occasions  a  considerable  loss  of  time. 

In  wooden  bellows  these  inconveniences  are 
partly  lessened,  and  partly  remedied.  As  these 
bellows,  except  the  pipe,  consist  entirely  of  wood, 
many,  who  are  not  acquainted  with  the  construction 
of  them,  can  hardly  conceive  the  possibility  of 
making  such  a  machine.  Though  they  cannot  be 
properly  described  without  a  figure,  I  shall  endea- 
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vour  to  give  the  reader  some  idea  of  them  by  this 
following  short  sketch.     The  whole  machine  coor- 
sists  of  tvi^o  boxes  placed  the  one  upon  the  other,  tbe 
uppermost  of  which  can  be  moved  up  and  down 
upon  the  lower  one,  in  the  same  manner  as  tbe  lid 
cd  a  snuff-box,  which  has  a  hinge,  moves  up  and 
dow  n  when  it  is  opened  or  shut ;  but  the  sides  of 
the  uppermost  box  are  so  broad  as  to  contain ^  the 
lower  one  between  them,  when  it  is  raised  to  its  ut- 
most extent    Both  boxes  are  bound  together,  afc 
the  smallest  end,  where  tbe  pipe  is,  by  a  strong  iron 
bolt.    It  may  be  readily  comprehended,  that  whea 
both  boxes  fit  each  other  exactly,  and  the  upper 
one  is  raised  over  the  under  one,  which  is  in  a  state 
of  rest,  the  space  contained  by  both  will  be  in- 
creased ;  and  consequently  more  air  will  rush  in 
through  the  valve  in  the  bottom  of  the  lower  one : 
and  when  the  upper  box  is  again  forced  down,  this 
air  will  be  expelled  through  the  pipe.     The  only 
difficulty  is  to  prevent  the  air,  which  forces  its  way 
in,  from  escaping  any  where  else  than  through  the 
pipe ;  for  it  is  not  to  be  expected  that  the  boxes 
will   fit  each  other  so  closely  as  to  prevent  en- 
tirely the    air    from    making    its   way  between 
them.     This  difficulty,  however,  is  obviated   by 
the  following  simple  and  ingenious  method.     On 
tbe  inner  sides  of  the  uppermost  box  there  are 
placed  moveable  slips  of  wood,  which,  by  means 
of  metal  springs,  are  pressed  to  the  sides  of  the 
other  box,  and  fill  up  the  space  between  them.  As 
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these  long  slips  of  wood  might  not  be  sufficiently 
pliable  to  suffer  themselves  to  be  pressed  close 
eiiough ;  and  as,  though  planed  perfectly  straight 
Wkt  first,  they  would,  in  time,  become  warped  in 
various  directions,  incisions  are  made  in  them  across 
through  their  whole  length,  at  the  distance  of  from 
fifteen  to  eighteen  inches  from  each  other,  so  as  to 
leave  only  a  small  space  in  their  thickness,  by  which 
means  they  acquire  sufficient  pliability  to  be  every 
Inhere  pressed  close  enough  to  the  sides."* 

The  advantages  of  these  wooden  bellows  are 
very  great.  When  made  of  clean  fir-wood  without 
knots,  they  will  last  thirty  or  forty  years,  and  even 
Kmger,  though  continually  kept  in  action  forty* 
aix  or  forty-eight  weeks  every  year :  nay,  Polhem 
assures  us  that,  when  properly  made,  they  will  last 
a  century.  The  effect  produced  by  them  is 
atronger,  as  well  as  more  uniform,  and  can  be 
moderated  according  to  circumstances.  They  are 
worked  also  with  greater  facility.  The  slips  of  wood 
on  their  sides  are  apt  to  become  damaged ;  but  they 
CBB  soon  and  easily  be  repaired.  Every  three  or 
four  months,  however,  the  outer  sides  only  of  the 

*  A  complete  description  and  a  figure  of  these  bellows  may  be 
found  in  Sehlt4ieri  Unierricki  vn  hutien-werken,  Brunswick  1738. 
foL  p.  51 ;  in  Cramers  ArifungsgrUnde  der  meiallurgie,  Blankenburg 
mvA  Qoedlingbw^  1777-  fol  ill.  p.  59 ;  Mhtoires  fur  Vtart  defahri* 
^meriffer,  JHU^  Gri^on,  Paris  1775.  4to.  p.  199;  TrttiUdelafonie 
des  mines  par  lefeu  du  charhon  de  teire;  par  M.  de  Genssane.  Parb 
1770.  StoI.  4to.  i.  p.  96;  Pirn  de  venarum  metalticarum  excoedone, 
Vindobonae  1780.  4to.  vol.  i.  p.  IO7. 
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kiner  box,  and  the  bolt  which  keeps  the  boxes  to- 
gether, must  be  smeared  with  oil.  If  we  reckon 
up  the  price  of  such  bellows,  and  the  yearly 
ex  pence,  they  will,  according  to  Grignon's  ae^ 
count,  be  only  a  fifth  part  of  those  of  the  old  leather 
bellows. 

That  the  invention  of  these  wooden  bellows  be- 
longs to  the  Germans,  is  certain.  Grignon*  ex- 
pressly affirms  so;  and  in  Becher'sf  time  they  were 
to  be  found  in  Germany,  but  not  in  England. 
Genssane,  who  ascribes  the  invention  to  the  Swiss^ 
is  certainly  mistaken ;  and  perhaps  he  was  led  into 
this  error,  because  these  bellows  were  first  made 
known  in  France  by  a  Swiss.  I  cannot,  however, 
ascertain  the  name  of  the  real  inventor.  In 
the  middle  of  the  sixteenth  century  lived  at 
Nuremberg  an  artist  called  Hans  Lobsinger, 
who,  in  the  year  1550,  gave  to  the  magistrates  of 
that  city  a  catalogue  of  his  machines.  From  this 
catalogue  Doppelmayer  concludes  that  he  under- 
stood the  art  of  making  small  and  large  bellows 
without  leather,  and  entirely  of  wood,  which 
could  be  used  in  smelting- houses  and  for  oc- 
gans,  and  likewise  copper  bellows  that  always 

*  Germany  is  the  country  of  machines.  In  general  the  Germans 
lessen  manual  labour  considerably  by  machines  adapted  to  every  kind 
of  movement;  not  that  we  are  destitute  of  able  mechanics;  we  have 
the  talent  of  bringing  to  perfection  the  machines  invented  hy  oar 
neighbours.     P.  SOO. 

t  Bechers  Narrische  weisheit  und  weise  narrheit.  Frankfort 
l683.  12mo.  p.  1 13. 
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emitted  a  like  degree  of  wind.  As  Lobsinger 
made  organs,  he,  perhaps,  fell  upon  this  invention : 
but  in  what  it  actually  consisted,  or  whether  it 
might  not  die  with  him,  I  have  not  been  able  to 
learn.  Agricola^  who  died  in  the  year  1555,  makes 
no  mention  of  wooden  bellows. 

Samuel  Reyher,  formerly  professor  at  Kiel,  in  a 
dissertation  on  air,*  printed  there  in  1669,  telld 
us,  that  about  forty  years  before  that  period,  two 
brothers,  Martin  and  Nicholas  Scbelhorn,  millers 
at  the  village  I  of  Schmalcbuche  in  Cobourg,  first 
invented  wooden  bellows.  Both  the  brothers,  he 
says,  kept  the  invention  secret,  though  he  thinks 
they  did  not  conceal  it  so  closely  as  to  prevent  its 
being  guessed  at ;  and  he  relates  also  how  he  him- 
self formed  an  idea  of  it.t 

*  In  thb  diflsertatioD,  the  ti  me  of  the  invention  is  stated  to  be  about 
forty  years  before,  which  would  be  the  year  1629  or  1630;  but  in  an 
improved  edition,  printed  with  additions  at  Hamburg,  in  1725,  and 
entitled  DepneumaHca,  sive  De  aere  el  aerometria,  a  different  period 
is  given.  "  About  eighty  years  ago,"  says  the  author,  "  a  new  kind  of 
**  bellows,  which  ought  rather  to  be  called  the  pneumatic  chests,  was 
**  invented  in  the  village  of  Schmalcbuche,  in  the  principality  of  Co- 
*•  boorg,  inFranconia.  Two  brothers,  millers  in  that  village,  Martin 
**  and  Nicholas  Scbelhom,  by  means  of  some  box  made  by  them,  the 

*  •  lid  of  which  fitted  very  exactly,  found  out  these  chests,  as  I  wa» 
*•  told  by  one  of  their  friends,  a  man  worthy  of  credit.  These  chests 
**  are  not  of  leather,  but  entirely  of  wood  joined  together  with  iron 

*  •  nails.    In  blacksmiths'  shops  they  are  preferred  to  those  construct- 

*  •  cd  with  leather,  because  they  emit  a  stronger  blast,  as  leather  suf- 

*  *  fers  the  more  subtile  part  of  the  air  to  escape  through  its  pores." 

t  In  many  places  these  bellows  were  at  first  put  in  a  wooden  case, 
^o  prevent  their  construction  from  being  known. 
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ima^iaeti  tliat  they  smelt  the  fabulous  origin  of  tte 
lynctirium. 

Less  ridiculous  is  the  opinioa  of  same  old  ooil 
modern  writere,  tliat  the  lyncurium  was  a  specieif 
of  auil»er.  Tlieoplira^tus,  however,  tite  ablest  and 
most  accurate  mineralogist  of  the  ancients,  ^lould 
certainly  have  remarked  this,  and  not  have  ftepM 
rated  the  lyncuri*mp  from  amber.  Besides,  tl 
latter  has  not  the  hardness  of  the  foruier,  nor  cs 
it  be  said  that  it  is  difHcult  to  be  cut ;  tor,  at  pro* 
sent,  it  is  often  made  into  various  toys  with  much 
ingenuity.  The  opinion  of  Pliny  is  here  of  litiic 
weight;  for  it  is  founded,  as  ours  loust  be,  q9 
the  iuformatiun  of  Theophrastus. 

£piphaoiu9,  who  considered  the  Bible  as  a  syeteit 
of  uuneralogy,  but  could  not  lind  the  lyocurium  ii 
it,  supposes  that  it  Qia.y  bavc3  been  tl:>e  byacitith.* 
However  ridiculous  the  cause  of  iJits  ooajectuni 
may  be,  it  must  be  allowed  that  it  is  not  entiiei](' 
destitute  of  probability;  and  I  say  with  John 
Xaet,  "  The  ilesci  ipttoo  of  the  lyncarium  does  ziai 
"  ill  agree  wiUi  tbe  hyacinth  of  the  moderns. 
If  we  consider  its  attracting  of  small  bodies  in  tba' 
same  light  as  that  power  which  our  hyacintb 
in  comuion  with  all  stones  of  the  glassy  species,  I 
cannot  see  any  tiling  to  controvert  thig  opinioi^ 

•  Epiphaniua  de  sii  gemmis. 

t  J.  tie  too.  de  gemmn.    L^gduoi  Bat.  l£47-  8<o.  p.  156.   San 

iescriptig  Ijacurii  tutu  mikccwveait  ciua  byaclatho  (leewricDrum. 


COACHES.  Ill 


COACHES. 

Xr^  by  ibis  aame  we  are  to  understand  every  kind 
of  covered  carriage,  in  which  one  can  with  conve- 
^Xience  travel,  there  is  no  doubt  that  some  of  them 
'Were  known  to  the  ancients.    The  arcerUy  of  which 
Doention  is  made  in  the  twelve  tables,  was  a  covered 
Oarriage  used  by  sick  and  infirm  persons.^    It  ap- 
pears to  have  been  employed  earlier  than  the  soft 
icctica^  and  by  it  to  have  been  brought  into  disuse. 
A  later  invention  is  the  carpentuniy  the  form  of 
livhich  may  be  seen  on  ^tique  coins,  where  it  is 
represented  as  a  two-wheeled  car,  with  an  arched 
covering,  and  which  was  sometimes  hung  with 
costly  cloth.f    Still  later  were  introduced  the  car- 
Tuc^K^  first  mentioned  by  Pliny ;  but  so  little  is 
known  of  them,  that  antiquaries  are  uncertain  whe- 
ther they  had  only  one  wheel,  like  our  wheel-bar- 
rows, or,  as  is  more  probable,  four  wheels.;};   This 
much,  however,  is  known,  that  they  were  first- 
rate  vehicles,  ornamented  with  gold  and  precious 
stones,  and  that  the  Romans  considered  it  as  an 

*  Arctra  vocabatnr  plaustrum  tectum  undique  et  munitum,  quasi 
area  qusedam  magna  vestimentis  instrata,  qua  nimis  aegri  aut  sene* 
portari  cubantes  solebant.  See  Leges  XII.  tabulariim  illustratae  a 
J*.  N.  Funccio.     Rintelii  1744.  4to.  p.  7S*  Grellius,  xx.  1. 

+  SchefFer  de  le  vehiculari,  in  Utriusque  thesauri  antiquitatum 
xiova  supplementa  congesta  a  Poleno.  Venetiis  173?,  fol.  t.  p.  1380. 
Spanhem.depraestant.  numismatum.  Amst.  167I.  4to.  p.  6l3.  Pro> 
p^QS,  iv.  8.  S3,  mentions  serica  carpenia, 

X  Scheffer,  1.  c.  p.  1478. 
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With  much  greater  probability  may  we  consider 
as  the  tiirmalin  a  precious*  stone,  classed  by  Pliny 
among  the  numerous  varieties  of  the  carbuncle;* 
for,  however  perplexed  and  unintelligible  his  ac- 
count of  the  carbuncles  may  be,  and  however 
much  the  readings,  in  the  different  copies,  maj 
vary,  we  still  know  that  he  describes  a  stone  which? 
was  very  hard ;  wlych  was  of  a  pUrple,  thiat  is  a 
dark  violet  colour,  and  used  for  seals,  and  which 
when  heated  by  the  beams  of  the  sun,  or  by  fric- 
tion, attracted  chaff  and  other  light  bodies.  Had 
Pliny  told  us  that  it  at  first  attracted  and  then  re- 
pelled them,  no  doubt  would  remain ;  but  be 
does  not  say  so,  nor  do  his  transcribers  Solinus 
and  Isidorus.f 

A  much  later  account  of  a  stone  that,  when 
rubbed,  is,  like  the  magnet,  endued  with  an  at- 
tractive power  is  to '  be  found  in  a  passage  of 

*  Et  inter  has  invenio  differentiam ;  unam  quae  purpura  radiat ; 
alteram  quae  cocco  -y  a  sole  excalfactas,  aut  digitorum  attritu,  palesff, 
et  chartarum  folia  ad  se  rapere.  Hoc  idem  et  carchedonius  fyucm 
dicitur,  quamquam  multo  vilior  praodictis.  So  reads  Harduin ;  but 
Saumaise,  from  the  authority  of  manuscripts,  says  the  passage  ought 
to  run  thus :  Et  ipter  has  invenio  differentiam.  Ufla  purpura  radiat, 
altera  cocco.  A  sole  excalefacta,  aut^  digitorum  attritu,  paleas  et 
chartarum  fila  ad  se  rapit.     Plin.  lib.  xxxvii.  c.  7.  ^ 

f  India  produces  also  the  lychnites,  the  splendor  of  which  is 
heightened  when  seen  by  the  light  of  lamps;  and  on  this  account  it 
has  been  so  called  by  the  Greeks.  It  is  of  two  colours ;  eithec  a 
bright  purple,  or  a  clear  red,  and  if  pure  is  thoroughly  transparent' 
When  heated  by  the  rays  of  the  sun,  or  by  friction,  it  attracts  chaff 
and  shavings  of  papier.  It  obstinately  resists  the  art  of  the  engraver. 
Solinus,  c.  lii.  p.  59.  ed.  Salmasii.  Trajecti  ad  Rhenum  l6SQ,  foL  - 
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John  Serapion,  the  Arabian,  pointed  out  to  me 
"by  professor  Butner.*  This. stone,  indeed,  can- 
not with  much  probability  be  taken  for  the  tur- 
malin,  as  all  precious  stones,  when  heated,  have 
the ,  same  property ;  but  it  is  worthy  of  remark, 
that,  like  the  lyncurium  of  the  ancients,  it  belongs 
to  the  hyacinths,  the  colour  of  which  many  of  the 
real  turmalins  have;  and  among  those  of  the 
island  of  Ceylon  there  are,  perhaps,  some  which 
Qught  to  be  classed  among  the  hyacinths,  rather 
tbui  among  the  shirls. 

The  real    turmalin   was    first    brought    from 
Ceylon,  and  made  known  by  the  Dutch,  about 
the  end  of  the  seventeenth  or  beginning  of  the 
eighteenth  century.      It  is   commonly  believed, 
.that  the  first  account  of  it  ever  published  is  that 
to  be  found  in  the  Memoirs  of  the  Academy  of 
.Sciences  at  Paris,  for  the  year  1717;  but  it  ap- 
pears, that  fuller  and  more  accurate  descriptions 
.  of  the   properties  of  that  stone  were  given  in 
.German  works   ten  years   before.     The  earliest 

*  Hager  albuzedi  is  a  red  stone,  but  less  so  than  the  hyacinth,  the 
fedness  of  which  is  more  agreeable  to  the  eye,  as  there  is  no  obscu* 
rity  in  it.  The  mines  where  this  stone  is  found  are  in  the  East. 
When  taken  from  the  mine  it  is  opaque ;  but  when  divested  of  its 
outer  coat  by  a  lapidary,  its  goodness  is  discovered,  and  it  becomes 
transparent.  When  this  stone  has  been  strongly  rubbed  against  the 
hair  of  the  head  it  attracts  chaff,  as  the  magnet  does  iron.  Joan.  Se- 
ffl^foRtV  Lib,  de  simplicihus  medicinis.  Edit.  Othonis  Brunfelsii- 
Argentorati  1531.  fol.  p.  26.3. 

VOL.  T.  L 
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information  that  I  know  respecting  it  is  in  a  book, 
now  almost  and  justly  forgotten,  entitled  Curums 
speculations  during  sleepless  nights.*     In  a  pas- 
sage, where  the   author,  speaking  of  hard  an<^ 

glassy   bodies   which    attract    light    substances 
affirms  that  this   property   is   not  magnetic, 
says,  "  the  ingenious   Mr.  Daumius,   chief  ph 
"  sician  to^the  Polish  and  Saxon  troops  on 
"  Rhine,   told   me,   that  in   the  year  1703 
**  Dutch  first  brought  from  Ceylon  in  the  Ik*: 
"  Indies   a   precious   stone    called    tumiali]|> 
"  turmale,  and  named  also  /rip,  which  had  tfc:::^^ 
"  property,  that  it  not  only  attracted  the 
"  from  the  warm  or  burning  coals,  as  the  m 
"  does  iron,  but  also  repelled  them  again,  whic 
was  very  amusing ;  for  as  soon  as  a  small  quant ^ 
tity  of  ashes  leaped  upon  it,  and  appeared  as  f^ 
"  endeavouring  to  writhe  themselves  by  force  into  - 
**  the  stone,  they  in  a  little  sprang  from  it  again, 
^'  as  if  about  to  make  a  new  effort;  and  on  this^ 
"  account  it  was  by  the  Dutch  called  the  ashJti'^ 
"  drawer.     The  colour  of  it  was  an  orange  red 
"  heightened   by  a  fire  colour.     Wheti   th6  turf* 
"  coals  were  cold,  it  did  not  produce  these  ef^ 

*  Curiose  speculationes  bey  schlaf-losen  nachten>  von  einem  lleb" 
haber  der  immer  gem  speculirt.  Chemnitz  und  Leipzig,  hej  Conr« 
Stosseln,  1707.  857  pages  in  octavo.  The  author's  name>  which  1 9Xt^ 
not  able  to  conjecture,  appears  to  be  expressed  by  the  initials  I.  G.  S- 
This  work  consists  of  forty- eight  dialogues,  each  twelve  of  which  have 
a  distinct  title.    Briickman  quotes  it  in  Magnalia  Dei,  p.  302. 
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"  fects,  and  it  required  no  care  like  the  magnet.    I 

**  have  considered  whetlier  it  would  not  attract  and 

"  repel  the  ashes  of  other  burning  coals  as  well  as 

**  those  of  turf;  and  I  have  no  doubt,  that,  if  heat- 

"  ^^,  it  would  attract  other  things  besides  ashes." 

This  whole  passage  has  been  inserted  word  for 

^ord,  without  variation  or  addition,  and  without 

telling  the  source  from  which  taken,  in  a  book, 

Perhaps  equally  forgotten;    called  Observatories 

^^^cso-phi/sic^,  or  Remarks  and  observations  on  the 

S^^at  wonders  of  the  world,  by  Felix  Maurer,  phy- 

®^cian  and  philosopher.*     This  thick  volume  is 

^^tirely  compiled  from  a  number  of  works,  the 

^^tiaes  of  which  are  not  mentioned. 

In   the  catalofTue  of  the  collection  of  natural 
^^riosities  belonging  to  Paul  Hermann,  which  were 
^t)ld  at  Leyden  in  June  1711,  I  find,  among  the 
precious   stones,   Chrysolithus  Turmale  Zeylon.-^ 
though  no  description  is  added,  it  cannot  be 
doubted  that  our  turmalin  is  here  meant.     From 
Ihis,  however,  we  learn  that  the  name  together 
with  the  stone  came  to  us  from  Ceylon,  as  Watson 
has  remarked,  and  that  we  ought  not  to  write  it 
ttmrmaliney  after  the  French.     We  learn  further, 
that  the  stone  was  at  first  considered  as  a  chryso- 
lite, and  perhaps  it  may  be  mentioned  under  this 

•  Frankf.  und  Leipzig  bey  Buggeln^  in  Nurnberg  1713.  Svo* 
1039  pages. 

t  Catalogus  mu^ei  Indici  coUecti  a  P.  Hermanno.   Lugduni  Bat, 
8to.  62  pages. 

La 
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name  in  the  old  accounts  of  Cevlon.     Uermaoi 
whose  service  to  botany  is  well  known,  was  in  th^^^ 
island  from  1670  to  1677 ;  and  it  might  be  pr^  ^' 
sumed,  from  his  spirit  of  inquiry,  that,  had  hr^^ 
known  this  stone,  he  would  somewhere  or  oth^  -^^t 
in  his  works  have  taken  notice  of  its  properties'^  -S  • 
but  I  find  no  mention  of  it  either  in  his  Cyrmur^  ^^^ 
materia  medic^e^^  or  in  Musceum  Zeylonicum.'\ 

In  the  year  171J^  the  Academy  of  Sciences  fl»  *t 
Paris  announced  in  their  memoirs  for  1717,  th^J*^^^ 
in  the  latter  year  Mr.  Lemery  had  laid  befoaK.^^^ 
them  a  stone  found  in  a  river  in  the  island  (^  ^* 
Ceylon,  which  attracted  and  repelled  light  bodies.  —  ^'t 

•  Argentorati  1/20*.  4lo. 

+  Edit.  sec.  Lugfluni  Bat.  I726.  7 1  pages  8vo.    This  work  is  onL 


bis 


a  catalogue  of  the  plants  of  Ceylon^  with  the  English  names, 
lished  by  William  Sherard^  which  Haller  has  not  remarked  in  h: 
Biblioth.  Bot.  ii.  p.  16. 

X  1  shall  here  lay  before  the  reader  the  whole  passage,  takea 
Hisioire  de  rAcadtmie  for  17 17>  p*  7^    Here  we  have  a  small 
net.     It  is  a  stone  found  in  a  river  of  the  island  of  Ceylon.     It  u 
the  size  of  a  denier^  flat,  orbicular,  about  the  tenth  part  of  an  inctt- 
in  thickness,  of  a  brown  colour,  smooth  and  shining,  without  smell 
and  without  taste,  which  attracts  and  afterwards  repels  small  lig^ 
bodies,  such  as  ashes,  filings  of  iron,  and  bits  of  paper.    It  was  showr^ 
by  Mr.  I^mery.     It  is  not  common,  and  that  which  he  had  cosr        ^^ 
twenty-five  livres  (about  twenty  shillings  sterling).    When  a  necdl^-^ "^^ 
has  been  touched  with  a  loadstone,  the  south  pole  of  the  loadston 


so 

0d 


attracts  the  north  pole  of  the  needle,  and  repels  its  south  pole :  thu»-^-^ 
it  attracts  or  repels  different  parts  of  the  same  body,  according  as  thej^-^^^ 
are  presented  to  it,  and  it  always  attracts  or  repels  the  same.    Bu'  ^^-^^ 
the  stone  of  Ceylon  attracts,  and  then  repels  in  the  like  manner,  th^-^^^ 
same  small  body  presented  to  it :  in  this  it  is  very  different  from  th^  -^* 
loadstone.     It  would  seem  that  it  has  a  vortex.  -  -  - 
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It  is  there  called  a  small  magnet,  though  some 
difference  between  the  two  stones  was  admitted  ; 
but  the  German  naturalist,  before  mentioned, 
denies  that  the  turmalin  is  endowed  with  mag- 
netic virtue.  It  is  however  very  remarkable, 
that  though  it  is  said,  in  the  Memoirs  of  the  Aca- 
demy, that  it  has  the  power  of  attracting  and  re- 
pelling, no  mention  is  made  that  it  acquires  that 
property,  only  after  it  has  been  heated,  which  is 
expressly  remark^  by  the  German.  Those,  there- 
fiwne,  who  wish  to  ascribe  to  the  ancients  a  know- 
ledge of  the  turmalin  may  say,  If  the  editor  of  the 
Memoirs  of  the  French  Academy  could  forget  this 
circumstance,  is  it  not  highly  probable  that  Theo- 
phrastus  might  have  forgot  it,  in  describing  the 
lyncurium;  Pliny,  in  describing  the  carbuncle;  and 
Serapion,  in  describing  his  hyacinth  ? 

After  this  period  the  turmalin  must  have  been  very 
scarce  in  Europe ;  for  when  Muschenbroek  made 
bis  well-known  experiments  with  the  loadstone, 
and  spared  no  labour  to  carry  them  to  the  utmost 
extent,  he  was  not  acquainted  with  the  nature  of 
the  turmalin,  which,  according  to  the  account  given 
of  it  by  the  Academy  at  Paris,  he  considered  as  a 
magnet,  as  he  himself  says  in  the  preface  to  his 
first  dissertation,  published  in  1724.* 

About  the  year  1740,  however,  some  German 

•  The  magnet  of  the  island  of  Ceylon,  described  by  the  learned 
academicians  of  Paris,  I  have  not  yet  examined.  Dissertationes phy- 
nc9  eaperimentales,  Vienns  1756.  4to.  p.  10. 
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naturalists  made  experiments  with  this  stone,  in 
order  to  discover  the  real  cause  of  its  attractive 
property.     These  may  be  seen,  under  the  article 
Trip^  in  the  well-known  Dictionary  of  Natural 
History  which  is  often  printed  with  Hubner's  pre- 
face ;  but  I  do  not  know  to  whom  the  honour  he* 
longs  of  having  first  investigated  the  properties  of 
this  stone.    As  the  above  dictionary  is  common,  I 
shall  give  here  only  a  very  short  extract  from  it 
^'This  stone  was  brought  to  Holland   by  some 
persons   who  had   travelled   in  India,  from   tbe 
island  of  Ceylon,  where  it  is  found,  pretty  fire- 
quently,  among  the  fine  sand,  near  Columbo,  and 
sold  to  the  German  Jews.    These  caused  it  to  be 
cut  thinner,  and  the  price  of  it  soon  rose  to  eight 
and  ten  Dutch  florins.     It  has  been  since  much 
dearer  ;  but  at  present  it  is  cheaper.     It  attracts 
not  only  ashes,  but  also  metallic  calces :  it  however 
attracts  more  easily  and  with  greater  force  those 
which  have  been  formed  by  means  of  sal  .ammo- 
niac, or  the  spirit  of  that  salt.     It  acquires  its  at- 
tractive power  only  after  it  has  been  moderately 
heated ;  for  when  cold  or  heated  to  a  greater  de- 
gree it  produces    no  effect,   which    the   author 
ascribes  to  its  being  united  with  martial  sulphur. 
The  chrysolites  and  other  precious  stones  of  the 
island  do  not  possess  the  same  property."    As  the 
author  quotes  the  Laboratorium  Zeylonicuniy^  I 

*  Insulae  Ceylonise  thesaurus  medicus,  vel  Laboratorium  Ccgr- 
lonicuiD»  a  Pielat  latinilate  dooatum.  Amstelad.  17691*  ISmo.  Tbe 
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consulted  it,  but  found  no  information  in  it  re 
specting  the  turmalin.  The  first  person  who 
thought  of  explaining  the  property  of  the  tur- 
inalin  by  electricity  was  the  great  Linnasus,  who, 
in  the  preface  to  his  Flora  Zeylanica^*  where  he 
enumerates  the  productions  of  the  island,  calls  it 
the  electrical  stone ;  but  at  that  time,  as  he  himself 
afterwards  told  me,  he  had  not  seen  it. 

What  Linnaeus  only  conjectured,  Mr.  iEpinus 
proved  at  Berlin,  in  1757,  by  accurate  observation 
and  experiments,  when  endeavouring  with  Mr. 
Wilke  to  investigate  the  secret  of  negative  and 
positive  electricity.  The  history  of  their  discove- 
ries I  shall  here  omit,  as  a  better  account  of  them 
than  I  could  give  has  been  published  in  the 
Transactions  of  the  Swedish  Academy f  by  Mr. 
Wilke,  to  whom  the  public  are  indebted  for,  per- 
haps,  the  best  elucidation  of  the  laws  of  the  elec- 
tricity of  turmalin. 

jmthor^  whose  name  is  not  mentioned  by  the  illiberal  translator,  was 
H.  N.  Griqim,  a  Si/^ede. 

*  I  must  not  omit  to  mention  that  the  rivers  contain  the  electric 
stone,  which  is  of  the  size  of  a  halfpenny,  flat,  orbicular,  shining, 
smooth,  of  a  brown  colour,  one  tenth  of  an  inch  in  thickness,  with* 
<mt  smell  and  without  taste,  and  which  attracts  light  bodies,  such  as 
9ahfss,  filings  of  iron,  shavings  of  paper,  &c.  and  afterwards  repels 
them.  A  wonderful  and  singular  property,  discovered  and  observed 
in  this  stone  alone,  when  neither  heated  by  motion  nor  by  friction. 
Flqra  Zeylanica,  Holmise  1747*  8vo.  p.  8. 

t  In  tJ;ie  Q^rman  translation,  xxviii.  p.  95.  xxx.  pp.  l  and  105. 
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SPEAKING-TRUMPET. 

Instruments  by  which  the  voice  could  be  so 
strengthened  as  to  be  heard  at  a  much  further 
distance  than  would  otherwise  have  been  pos- 
sible, were  known  in  the  earliest  ages ;  for  of  all 
musical  instruments,  wind  instruments  were  first 
invented,  and  their  use  in  war,  to  give  the  signal 
of  battle,  we  find  mentioned  in  Job.  *  It  had 
been  remarked,  even  in  Pliny's  time,  that  the  least 
touching  of  a  beam  of  wood  could  be  heard  when 
one  placed  one's  ear  at  the  other  end.t  It  was 
known,  likewise,  that  the  larger  trumpets  were, 
they  emitted  a  louder  and  stronger  sound.  The 
Grecians  had  a  wind  instrument  with  the  bellow- 
ing noise  of  wliich  the  people  who  were  placed  to 
guard  the  vineyards  frightened  away  the  wild 
animals.^     All  these  wind  instruments,  however, 

*  Goguet,  rOrigine  dcs  loix  et  des  sciences  chcz  les  anciens 
peuples. 

t  Ideo  fit  ut,  aure  ad  caput  trabis  quamlibet  praelongse  admota, 
ictus  ab  altero  capite  vel  graphii  sentiatur,  i)enetrante  rectis  meatibus 
8ono.     Plin,  lib.  xvi.  c.  38.  ii.  p.  32. 

J  Si  quis  in  amphora)  urceolo,  aut  angusta  ilia  parte  quam  ampho- 
rae collum  dicimus,  impellat  vi  et  impetu  aerem  et  expellat,  sonum 
producet  horridum,  ac  tiinorem  belluis  incutientem:  tali  instm- 
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were  little  in  comparison  of  the  monstrous  trum- 
pets of  the  ancient  Chinese,  a  kind  of  speaking- 
trumpets,  or  instruments  by  which  words  could 
not  only  be  heard  at  the  greatest  distance  possible, 
but  could  be  also  understood.*  This  invention 
belongs  to  the  i7th  century,  though  some  think  that 
traces  of  it  are  to  be  found  among  the  ancient 
Grecians. 

Kircher,  as  far  as  I  have  been  able  to  learn,  was 
the  first  person  who  made  known,  from  a  very  an- 
cient manuscript  of  Aristotle,  De  Secretis  ad  Alex- 
andrum  Magnum^  preserved  in  the  Vatican,  that 
Alexander  had  a  prodigious  large  horn  with  which 
he  could  assemble  his  army  at  the  distance  of  a 
hundred  stadia,  or  eight  Italian  miles.  It  was,  ac- 
cording to  the  manuscript^  five  cubits  in  diameter ; 
and  Kircher,  who  gives  a  figure  of  it,  which  he  says 
he  found  in  the  manuscript,  thipks  that,  on  account 

mento  custodes  vinearum  et  fructuum  ad  avertendas  belluas  utuntur. 
Sepialii  Commentaria  in  Arutotelis prohlemata,  Lugduni  l632.  fol. 
p.  206.  lib.  XXV.  prob.  2.  To  the  same  purpose  is  the  following 
passage  of  Seneca,  pointed  out  to  me  by  professor  HoUman,  and  which 
almost  seems  to  allude  to  a  speaking-trumpet :  Nam  quemadmodum 
ipiritus  noster  clariorem  sonum  reddit,  cum  ilium  tuba  per  longi  ca« 
nalis  angustius  tractum,  patentiore  novissime  exitu  effudit;  sic 
sensus  nostros  clariores  carminis  arcta  necessitas  efEcit.  EpisL  108. 

•  See  Anciennes  relations  des  Indes  et  de  la  Chine,  de  deux  voy- 
ageurs  Mahometans,  qui  y  allerent  dans  le  neuvi^me  si^cle.  Par 
Renaudot.  Paris  17I8.  8vo.  p.  25.  These  large  trumpets  are  by 
Haller  in  his  Eiemenia  pkysiologice,  vol.  v.  Lausannae  1763,  4to, 
p.  263,  improperly  called  speaking-trumpets. 
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of  its  size,  it  must  have  been  suspended  from  a 
beam  by  a  ring.  This  horn  has  by  many  beep 
considered  as  the  oldest  speaking-trumpet ;  *  but 
in  my  opinion,  without  reason.  Arktotelis  Secretum 
Secf^etorum  ad  Alexandrum  Magnum  I  have  aever 
had  an  opportunity  to  see.  It  appears  to  have 
been  printed  only  once,  and  is,  like  all  the  other 
works  ascribed  to  that  philosopher,  extremely 
scaixe ;  for  they  have  all  had  the  fate  of  being  little 
regarded  after  it  became  the  unanimons  opinioa  of 
the  learned  that  they  were  forged.  These  works, 
however,  are  old ;  some  of  them  indeed  very  old  : 
and,  if  one  should  take  the  trouble  to  fix  their  an- 
tiquity, they  might  be  used  with  advantage  on 
many  occasions.  Morhof  had  in  bis  possession  the 
edition  of  that  book  published  by  Alexander  Achil- 
linus,  a  physician:  at  Bologna,  in  1516,  which  is 

•  Ars  magna  lucis  et  umbrae.  Amstelodami  167I.  fol.  p.  lOg, 
Kircher  repeats  this  account  with  some  new  circumstances  in  his 
Phonurgia,  p.  132.  Aguntur  jam  cumplura  lustra,  quibus  in  bl- 
bliotheca  Vaticana,  hieroglyphicum  agens  Oedipum,  casu  locidQreni 
in  libruni  cui  titulus  erat,  Secreta  Aristotelis  ad  Alexandrum  Mag- 
num ;  ubi  inter  cetera  de  cornu  prodlgioso  Alexandri  M.  hasc  le« 
guntur :  Faciebat  hoc  cornu  ajdeo  vehementem  sonum,  ut  eo  exer- 
eitum  sumn  ad  centum  stadia  (quorum  octo  unum  milliare  Italicum 
conficiunt)  dispersum  convocasse  perhibeatur ;  habebat  autem,  ut  U- 
bellus  monstraty  quinque  cubitos  in  diametro ;  et  fulcri  suspen<i&- 
batur  annulo^  uti  ego  reor,  cujus  tamen  figuram  non  describit.  Fi- 
guram  hie  appono^  prout  in  dicto  libello  impressam  reperi,  cum  epi* 
graphe:  Cornu  Alexandri  Magni.  It  would  appear  from  what 
Kircher  here  says,  that  he  had  seen  the  book  printed ;  but  in  the 
first  quoted  work  he  says  expressly,  Beperi  in  antiquissimo  codice. 
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a  Latin  translfttioo  from  the  Arabic*  If  we  com- 
pare  what  is  said  there  and  by  Kircber,  we  may 
make  the  following  conclusion  : 

In  the  first  place,  it  is  certain  that  the  book  itself, 
as  well  as  the  whole 'account^  is  not  the  production 
of  Aristotle ;  for  in  all  the  writers  who  relate  the 
actions  of  Alexander  we  do  not  find^  the  least 
mention  of  such  a  horn.  Secondly,  it  is  not  ex- 
pressly said  in  that  work,  that  Alexander  spoke 
ilirough  this  horn  ;  but  only  that  he  Assembled  his 
soldiers  by  it,  which  in  past  times  was  done  by  the 
sound  of  a  trumpet,  and  at  present  is  done  both  by 
trumpets  and  drums.  It  appears  also  that  the 
author  of  the  book,  perhaps  an  Arabian,  intended 
to  give  the  reader  an  idea  of  a  horn  that  had  ah 
uncommonly  strong  and  loud  sound.  Thirdly, 
Kircher's  account  and  figure  of  the  horn  do  not 
agree  with  that  which  Morhof  found  in  the  edi- 
tion of  Achillinus.f     Lastly,  none  of  these  de- 

•  Morhofii  Diss,  de  vitro  per  vocis  sonam  rapto,  in  Disserta^ 
donibus  academicis.  Hamburg!  1669.  4to.  p.  381.  See  also  Far 
bricii  Biblioth.  Graeca,  vol.  ii.  b.  3.  p.  167. 

f  Morhof  quotes  from  the  book  the  following  passage :  Hoc  aeneo 
cornu  mirabili  artificio  fabricato  Alexander  rex  magnificus  ex  Ix* 
milliaribus  exercitum  saum  convocavit.  Quod  ob  illius  inaestimabile 
artificium  et  excedentem  magnitudinem  Ix.  viris  regebatur.  Verum 
multa  resonantium  metallorum  genera  in  ejus  compositionem  con- 
currebant.  With  this  brazen  horn,  constructed  with  wonderful  art, 
Alexander  the  Great  called  together  his  army  at  the  distance  of  sixty 
miles.  On  account  of  its  inestimable  workmanship  and  monstrous 
size,  it  was  under  the  management  of  sixty  men.  Many  kinds  if 
sonorous  metals  were  combined  in  the  composition  qfit. 
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scriptions  are  such,  that  an  instrument  to  serve  as 
a  speaking-trumpet  could  be  constructed  from 
them. 

Wolf  and  other  mathematicians  are  of  opinion 
that  the  most  advantageous  form  of  a  speaking- 
trumpet  would  be  found  with  more  certainty  by 
experience  than  by  theory.  It  may  then  be  asked, 
whether  anyone  ever  caused  such  an  instrument  to 
be  made  from  these  descriptions.  Kircher,  who 
attempted  things  much  more  improbable,  says  he 
never  tried  it.  Duhamel,  however,  relates  that 
a  Frenchman  tried  it,  and  discovered  the  real  in- 
strument :  *  but  this  information  is  of  little  weight, 
as  it  is  much  to  be  doubted  that  this  Frenchman 
caused  it  to  be  made  ^sufficiently  exact  according 
to  the  ancient  description.  1  am  as  little  ac- 
quainted with  Bettini  as  Morhof ;  but  I  suspect  that 
Duhamel  meant  Mar.  Bettini,  who,  without  ma- 
king the  smallest  mention  of  Alexander's  horn, 
proposes  only  a  tube,  the  one  end  of  which  should 
be  applied  to  the  mouth  of  a  person  who  speaks, 

•  Among  wiany  things  which  the  celebrated  D'Alance  caused  to 
be  made  for  this  purpose,  that  trumpet  ascribed  to  Alexander,  and 
with  which  he  called  together  his  army,  ought  not  to  be  omitted. 
As  the  figure  of  it  was  represented  in  an  old  manuscript  in  the  Vati- 
can library,  and  had  been  described  by  Bettini,  that  learned  man  wa» 
desirous  of  trying  whether  it  could  be  proved  by  experience,  and  the 
attempt  succeeded ;  for  that  kind  of  trumpet,  if  it  does  not  excel, 
seems  undoubtedly  to  equal  the  other  instruments  constructed  for  that 
end.  De  corpore  animato,  lib.  ii.  cap.  4.  in  Joh,  Bap,  du  Hamel^ 
Opera  philosqphica.  Norimbergiae  168I.  2  vol.  4to.  ii.  p.  560. 
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and  the  other  to  the  car  of  one  who  is  dull  of 
hearing.*  This  was  rather  an  ear-trumpet  than  a 
speaking-trumpet,  and  it  is  certain  that  the  former 
was  invented  before  the  latter. 

What  we  read  in  Porta,  and  what  many  think 
alludes  to  a  speaking-trumpet,  alludes  evidently  to 
an  ear-trumpet  only.  That  author  infers,  very 
justly,  from  the  form  of  the  ear,  and  particu- 
larly from  that  of  the  ears  of  those  animals  which 
are  quick  of  hearing,  that  to  hear  at  a  distance  one 
must  apply  to  the  ear  a  kind  of  wide  funnel,  as  peo* 
pie  to  strengthen  the  sight  use  spectacles-t  He 
asserts  also,  with  equal  truth,  that  one,  through  a 
long  tube,  can  convey  a  whisper  to  the  ear  of  an- 
other person  at  a  very  great  distance;;]:  an  ex- 
periment which  he  himself  made  at  the  distance  of 
two  hundred  paces.  Schw^enter,  who  wrote  before 
the  speaking-trumpet  was  known,  proposes,  from 

•  Apiaria  unlversae  philosophiae  mathematicae,  auctore  Mario 
Bettiuo.    Bononise  l643.  fol.  Apiarium  decimum,  pag*38. 

t  Magia  natural,  lib.  xx.  c.  5.  p.  653. 

J  To  communicate  any  thing  to  one's  friends  by  means  of  a  tube. 
This  can  be  done  with  a  tube  made  of  earthen- ware,  though  one  of 
•Jead  is  better,  or  of  any  other  substance,  but  very  close,  that  the 
voice  may  not  be  weakened ;  for  whatever  you  speak  at  the  one  end, 
the  words  issue  perfect  and  entire  as  from  the  mouth  of  the  speaker, 
and  are  conveyed  to  the  ears  of  the  other;  whi^h,  in  my  opinion, 
may  be  done  for  some  miles.  The  voice,  neither  broken  nor  dis- 
persed, is  carried  entire  to  the  greatest  distance.  We  tried  it  at  the 
distance  of  two  hundred  paces,  not  having  convenience  for  a  greater ; 
and  tlie  words  were  heard  as  clearly  and  distinctly  as  if  they  had  come 
from  the  mouth  of  the  speaker.     Lib.  xvi.  c.  12.  p.  568. 
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the  hint  of  Porta,  an  ear-trumpet  one  end  of  which 
should  be  applied  to  the  ear,* 

Respecting  the  invention  of  the  speaking-trum- 
pet, Sir  Samuel  Mbrland  an  Englishman,  and  the 
Jesuit  Kircher,  have,  in  latter  times,  contended. 
The  former,  in  1671,  published  a  particular  de- 
scription of  one,  after  he  had  made  many  experi- 
ments upon  it  the  year  preceding.  This  instru- 
ment, shaped  like  a  wide-mouthed  trumpet,  he 
caused  first  to  be  constructed  of  glass,  and  after- 
wards of  copper,  with  various  alterations,  and  per- 
formed several  experiments  with  it  in  presence  of 
the  king,  prince  Rupert,  and  other  persons,  who 
were  astonished  at  its  efFects.f 

As  an  account  of  this  discovery  was  soon  spread 
all  over  Europe,  Kircher  asserted,  that  he  had 
constructed  speaking-trumpets  before  Sir  Samuel 
Morland,  and  supported  his  assertion  by  referring 
to  his  former  writings ;  and  by  the  testimony  of 
other  authors.  I  shall  first  take  notice  of  the  former. 
His  Ars  magna  lucis  et  umbrce  was  first  printed 
in  1643.  I  at  least  conclude  so,  because,  in  the 
preface  to  his  Phonurgia^  printed  in  1673,  he  says, 

•  Mathematische  erquickstundcn,  i.  p.  243. 

+  An  account  of  the  speaking-trumpet,  as  it  hath  been  contrived 
and  published  by  Sir  Samuel  Morland,  knight  and  baronet,  tc^ether 
with  its  use  both  at  sea  and  land.  London  l67l>  An  extract  from 
it  may  be  seen  in  the  Philosophical  Transactions,  No.  78.  page  3066. 
A  complete  translation  was  printed  in  Recueil  des  mimoires  et  con^ 
firenc^s  sur  les  arts  et  les  sciences,  pendant  Vannie  I672,  par 
J.  B.  Denis.  ^ 
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tVmat  work  had  been  published  thirty  years  before. 
X^lie  second  edition  is  of  1671,  in  which  I  find 
Only  the  already  quoted  passage  respecting  Alex- 
s^nder^s  horn,  and  the  figure  of  a  tube  which,  like 
tliat  proposed  by  Bettini,  should  be  applied  to 
ttie  ear  of  a  person  who  hears,  and  to  the  mouth 
of  the  speaker.  The  MusurgiUy  printed  in  1650, 
OtQQtains  better  grounds  for  supporting  the  assertion 
of  Kircher.*  In  the  second  part  he  describes  how 
%.  funnel  can  be  placed  in  a  building  in  such  a 
ntianner,  that  a  person  in  an  apartment  where  tb& 
kkerrow  end  is  introduced  can  hear  what  is  spoken 
M^ithout  the  building,  or  in  another  apartment, 
Mrhere  the  wide  end  may  be.  To  this  descrip- 
tion a  figure  is  added,  and  the  author  acknow- 
ledges he  was  led  to  that  idea  by  the  construc- 
t.ion    of  a  well-known    building  of  Dionysius.f 

*  Musurgiauniversalis^  sive  Ars  magna  consoni  et  dissoni.  Romae 
X660.  fol.  p.  303. 

+  Among  the  antiquities  of  Syracuse,  in  Sicily,  one  beholds  with 

'^vonder  chambers  and  galleries  which  are  hewn  out  in  the  solid  rock^ 

^nd  particularly  a  grotto,  from  which  arises  a  winding  passage,  that 

becomes  upwards  still  narrower.     Ancient  tradition  says,  that  this 

"^ras  a  prison,  which  the  celebrated  tyrant  Dionysius  caused  to  be 

^uilt  for  state  prisoners,  that  in  an  apartment  of  his  palace,  which 

"•tood  over  the  narrow  end  of  the  passage,  he  might  hear  every  thing 

^lie  pnsoners  said,  or  what  plots  they  formed  against  him.    This 

grotto,  therefore,  is  called  Orechio  di  Dionysio,  or  la  grotta  della 

^jFauella ;  auris  Dionysii,  the  ear  of  Dionysius.    Many  travellers  and 

^bers  formerly  imagined  that  this  passage  was  an  ingenious  imita- 

'^on  of  that  part  of  the  human  ear  called  the  helix ;  which  was  fit^ 

ic«natked  by  Akmitoa  the  Pythagorean.    This  b  the  account  given 
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He  docs  not,  however,  say  expressly  that  he  bad 
ever  tried  the  experiment ;  but  in  the  last  page  of 

by  Kircher,  who  was  there  in  the  year  l638.     See  his  Pkonurgia, 
page  82,  where  there  is  a  figure  of  it.    In  later  times,  however,  this 
grotto  has  been  examined  with  more  skill  and  acuteness  by  |ie<^|ile 
less  subject  to  prejudice,  and  since  that  period  the  supposed  wonder 
has  been  lessened.    The  rock  consists  of  lime-stone,  at  least  I  con- 
clude so  from  what  is  said  by  Brydone,  who  found  it  every  where 
full  of  cracks  and  fissures.    The  stones  of  which  Sjrraquse  was  boilt 
were  hewn  from  the  rock  -,  and  hence  have  been  formed  these  cham- 
bers or  openings,  like  those  found  in  the  neighbourhood  of  other 
ancient  and  modern  cities,  such  as  Rome,  Naples,  and  Mataftricht. 
Many  of  these,  in  the  course  of  time,  have  been  employed  as  prip 
sons,  or  used  as  burying-vaults.     The  above-mentioned  passage^ 
which  has  excited  so  much  wonder,  is  not  properly  spiral,  and  is  of 
such  a  figure  that  it  may  have  been  produced  either  by  accident,  or 
through  the  whim  of  the  workmen  employed  to  hew  out  the  stones. 
The  double  echo,  which  Kircher  assures  us  he  heard  in  the  grottop 
was  not  remarked  by  Schott,  who  was  there  in  1646,  as  he  expressly 
says,  in  opposition  to  his  brother  Jesuit,  in  his  Magia  naturalii»    In 
the  accounts  still  remaining  of  Dionysius  we  find  mention  of  an  asto- 
nishing prison,  which  is  well  described  by  Cicero,  in  his  fifth  ora- 
tion against  Verres:  **  You  have  all  heard  of,"  says  he,  *'  and  most 
**  of  you  know  the  prison  (lautumias)  of  Syracuse.     It  is  an  im- 
"  mense  and  magnificent  work,  executed  by  kings  and  tyrants;  the 
"  whole  is  sunk  to  a  wonderful  depth  in  the  rock,  and  has  been  ex^ 
*'  tirely  cut  out  by  the  labour  of  many  hands.     No  place  so  secured 
'*  agsiinst  an  escape ;  no  place  so  enclosed  on  all  sides ;  no  place  so 
''  safe  for  confining  prisoners  can  be  either  planned  out  or  con- 
"  structed.**     But  it  cannot  be  proved,  and  according  to  D'Orville*s 
opinion  it  is  improbable,  that  this  grotto  was  the  work  of  that  tyrant, 
who,  as  Plutarch  tells  us  in  his  Life  of  Dion,  employed  very  different 
means  to  learn  the  intention  of  dangerous  persons.     "  The  com- 
*'  mon  people  attacked  the  tyrant's  friends,  and  seized  those  whom 
**  they  called  his  emissaries  (TTfoo-oyary/Sap),  worthless  men,  detested 
•'  by  the  gods^    These  went  about  the  city,  mixed  with  the  cid- 
*'  zens,  and,  prying  into  every  thing,  gave  an  account  to  the  tyrant 
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the  preface  to  the  Phonurgia^  he  pretends  that  so 
eiffly  as  the  year  1649  he  had  caused  such  a  ma- 
cbine  to  be  fixed  up  in  the  Jesuits'  college.  But^ 
supposing  this  to  be  true,  it  can  only  be  said 
that  he  then  approached  very  near  to  the  inven- 
tioQ  of  the  speaking-trumpeti  by  an  instrument, 
which,  in  reality,  however,  was  calculated  to 
strengthen  the  hearing,  and  not  the  voice;  and 
dierefore  only  the  half  is  true  of  what  he  advanced 
in  his  preface  in  1673,  that  twenty  years  before  he 
^  described  in  his  Musurgia  the  trumpet  invent- 
^  in  England. 

-In  the  Phonurgiay*  however,  written  after  Mor- 

iaocl'3  publication  was  every  where  known,  Kir- 

^«er  certainly  treats  of  the  speaking-trumpet,  and 

•  ^y^  that,  from  the  similarity  of  the  progress  of 

®*    '^hat  they  thought,  and  what  expressions  they  made  use  of." 

^"^aisB  merely  for  its  strength,  and  the  labour  employed  in  building 

*'»  ^r^^  not  on  account  of  its  ingenious  construction,  that  the  ancients 

^l^^^'ired  the  prison  of  the  tyrant.    At  present,  the  upper  end  of  the 

'^"^^ing  passage  is  closed  up ;  and  it  is  so  narrow,  that,  some  years 

^»     the  captain  of  an  English  vessel  found  great  difficulty  to  clam- 

V^p  it.     It  cannot,  however,  be  denied  that  this  grotto  may  have 

*^  used  for  the  service  ascribed  to  it  j  and  I  can  readily  believe 

^    it  may  have  led  Kircher  to  the  invention  of  the  ear-trumpet. — 

^^   "^Travels  by  Peter  de  la  Valle,  Ray  and  Brydone;  Delle  antiche 

^^<use  volume  primo,  che  contlene  i  due  lihri  da  G.  Botiatini-^ 

^  me  tecondo,  che  contiene  gU  scriiiori  anteriori  a  Bonanni.    In 

^^rmo  17 17.  fol.  Daniel  Bar  tola  del  suono  e  de*  tremori  harmonici. 

V^^on-  168O,  who  examined  this  grotto  as  a  naturalist.  J.  P.  D'Or- 

'**^«,  Sicula.  Amstelodami  I7C4.  2  vol.  fol.  i.  p.  182.  194. 

"*  Phonurgia  nova.    Campidona)  16/3.  fol. 

VOL.  r  M 
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sound  to  that  of  the  rays  of  lights  he  was  led  to 
idea  of  conveying  the  former,  in  the  same 
as  the  latter,  to  a  great  distance,  by  means  of 
instrument.  For  this  purpose,  about  twenty-fos^'  ^^^ 
years  before,  be  bad  caused  to  be  constructes^sd, 
in  the  Jesuits'  college  at  Rome,  an  ear-trum] 
through  which  the  porter  could  commuoicale 
thing  he  had  to  say  to  him,  when  he  was  ia 
apartment  in  the  upper  story.  This  appamtuis 
tracted  the  notice  of  many  strangers,  who  we 
astonished  at  its  effect.  He  here  represents  it  asr^^^  ^ 
proper  speaking-trumpet;  and  adds,  thatitexcit«^^*J 
iBuch  surprise,  on  account  of  the  untommc^  -^^ 
strength  which  it  gave  to  the  voice.  For  this  tep^^^' 
son  he  was  very  desirous  of  trying  to  what  distant  -^^ 

words  could  be  distinctly  conveyed  by  such  • 

• 

tube ;  and  an  opportunity  occurred  of  doing  th^^^^ 
the  same  year  that    he   wrote  his  Phonurgim^^ 
From  a  convent,  situated  on  the  top  of  a  niouiC^^ 
tain,  he  assembled  twelve  hundred  persons  to  (P^* 
vine  service,  at  the  distance  of  from  two  to  fi^^ 
Italian  miles,  and  read  the  Litany  throu^  it^- 
Soon  after,  the  emperor  caused  a  tube  to  be  mail^ 
according  to    Kircher's    description,    by   which, 
without  elevating  the  voice,  he  could  be  under- 
stood  from  Ebersdorf  to  Neugebeu.    But,  though 
Kircher  came  so  near  to  the  invention  of  the 
speaking-trumpet,  it  does  not  appear  certain  by 
his  works  that  he  attempted  or  constructed  it  be- 


•PjBAKINO-tBUMPET*  l6S 

iom  Sir  Samiiel  Morland.  I  ahall  novr  exadune 
tbe  evidences  he  adduces  ia  his  fovour. 

The  most  important  of  these  is  Schottt  because 
be  published  his  Magia  Naturalis*  in  16579  before 
tbe  invention  of  Sir  Samuel  Morland.  All  that 
is  to  be  found  in  this  work,  however,  relates  alone 
to  the  ear*trumpet;  a  figure  of  wliich  \a  added 
from  the  Mwurgia  ;  but  we  here  learn,  with  cefr- 
taioty,  that  Kircber  then  had  the  before-mentioned 
fipmel  or  tube  in  his  apartment.  It  is  also  not  im» 
probable  that  be  bad  tried  to  answer  the  porter 
fipom  bis  apartment,  and  that  he  bad  thereby  re- 
marked that  the  voice  was  strengthened ;  for  it  is 
aot  proved  by  Scbott  that  he  at  that  time  was  ac- 
quainted with  and  bad  in  his  possession  a  portable 
speaking-trumpet. 

Another  author  by  whom  Kircber  endeavours 
to  support  his  claim  is  Harsdorfer;  who,  however^ 
•peaks'  only  of  tubes  to  be  closely  applied  to  tbts 
mouth  and  to  the  ear,  and  who  refers  to  the  Mu$'^ 

*  This  machine  was  invented  by  Kircher,  in  imitatioiiof  tile  Ear 
of  OioDjTsius;  oor  i«  it  a  vain  and  empty  speculation^  for  tiie  machine 
produces  an  infallible  effect.  Kircher  caused  to  be  made  at  Rome, 
oC  tia  plate,  a  very  lai^e  and  straight  tube,  like  a  funnel,  and  f^ed  it 
ia  ^30l  apartment  next  to  his  chamber,  in  such  a  manner  that  the  large 
tnd  projected  into  the  garden  of  the  college,  and  the  less  entered  his 
chamber.  When  the  porter  of  the  ooUege  had  occasion  to  call  hi«Q 
to  the  g^9  that  he  might  not  be  obligfBd  always  to  go  up  stairs,  or  to 
Dawlout,  he  went  to  the  broad  end  of  the  funnel,  and  communicated 
what  ke  wished  to  Kircher.  SchoUi  Magia  univorBmHs  natutte  e4 
•rtit,  Herbipoli  \657 — \65Q.  2  vol.  4to.  ii.  p.  156. 

M  2 
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urgia^  without  mentioning  the  real  speaking-trum^ 
pet,  though  the  second  part  of  his  Mathematical 
Recreations  was  first  printed  in  1 677,  and  the  third 
in  1692.*  Besides  these  testimonies,  Kircher 
quotes  also  Eschinard  concerning  sound.f  With 
that  work  I  am  not  acquainted ;  but  as  the  infor-^ 
mation  it  contains  is  taken  from  the  Musurgia^  it  is 
of  as  little  importance  as  that  of  Derham,  j:  wha 
refuses  the  invention  to  his  countryman,  and  gives 
it  to  Kircher.  When  I  unite  all  the  evidence  m 
fiavour  of  Kircher,  it  appears  to  be  certain  that  he 
made  known  and  employed  the  ear-trumpet  ear- 
Her  than  the  portable  speaking-trumpet;  that  he, 
however,  approached  very  near  to  the  invention  pF 
the  latter,  but  did  not  cause  one  to  be  constructed 
before  Sir  Thomas  Morland,  to  whom  the  honour 
belongs  of  having  first  brought  it  to  that  state  as 
to  be  of  real  use.  Such,  at  least,  is  the  manner 
in  which  this  dispute  is  decided  by  the  Jesuit  De- 
Lanis.^ 

•  Vol.  ii.  p.  152.  and  iii.  p.  362.  * 

f  Eschinardi  Discursus  de  sono  pncumatico,  p.  10. 

J  Physico-theology. 

§  Our  Kircher^  in  his  Phonurgia,  justly  claims  that  invtotkm^  as 
it  was  several  years  ago  exhibited  by  him  in  the  Jesuits*  coll^c^  at 
Rome,  and  an  account  ot  it  printed.  That  this  is  true  I  myself  was 
an  eye-witness  5  though  I  must  acknowledge  that  no  one  before  the 
above-mentioned  Englishman  ever  applied  this  speaking  instrument^ 
at  least  in  so  perfect  a  manner,  to  that  use  for  which  it  was  after- 
wards employed.  Magisierium  nafurct  ei  ariis,  Brixue  1684— « 
1692.  fol.  ii.  p.  436. 
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When  Morland's  invention  was  made  known  in 
France,  it  was  pretended  that  Salar,  an  Augustine 
monk,  had  seven  or  eight  years  before  caused 
such  tubes  or  trumpets  to  be  made,  in  order  to 
strengthen  the  voice  of  a  weak  bass  singer;  but  he 
himself  acknowledges  that  he  never  had  an  idea 
of  speaking  with  them  at  a  distance.* 

This  instrument  was  soon  made  for  sale  at  Nu- 
remberg, in  Germany,  particularly  by  that  well- 
known  artist  Grundler,  mentioned  by  Becher,'|' 
who  imagined  that  two  persons,  by  means  of  a 
speaking-trumpet  and  an  ear-trumpet,  could  con- 
verse together  at  a  great  distance,  without  any 
one  in  the  neighbourhood,  or  in  the  intermediate 
Space,  hearing  what  they  said. 

Of  those  who  employed  their  ingenuity  in  im- 
proving this  instrument  I  shall  mention  the  fol- 
lowing. Cassegrain,  known  on  account  of  his  op- 
tical instruments,  published  some  hints  for  that 
purpose  in  1672;  J  as  did  .Sturm,  §  Conyers,|| 
Hase,  and  others  afterwards.^f  The  last  who  in- 
vestigated the  theory  of  the  speaking-trumpet  was 

*  Joarnal  des  syavans,  tome  iii. 

+  Narrische  Weishcit,  p.  37- 

X  Journal  des  s^avans,  ut  supra,  p.  131. 

§  J.  A.  Sturm,  Colle^um  experimentale  sive  curiosum.  Norim- 
1701.  4to.  ii.  p.  146. 

II  Pbllosoph.  transact. 

^  Dissert,  de  tubis  stentoreis.    Lipsiae  1719* 
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Lambert  ;*  according  to  whose  ideas  the  figan  -     of 
a  shortened  cone^  if  not  the  best,  is  at  least  as 
as  any  other  that  might  be  employed. 


ANANAS. 

To  discover  the  excellence  of  the  ananas  required 
no  great  skill  in  botanical  physiognomy.  It  rc?-^ 
commended  itself  so  much  by  its  taste,  smell,  Bntf 
colour,  as  to  attract  the  notice  of  the  first  Edro— 
pe^ns  who  visited  Brasil ;  and  we  find  it  praisedK 
in  the  earliest  writers  on  America,  who  give  an  ac- 
count of  it,  as  well  as  of  tobacco,  maize,  and  other 
productions  of  the  new  world. 

Gonfalo  Hernandez  de  Oviedo  is,  as  far  as  E 
know,  the  first  person  who  described  and  deline-^ 
ated  the  ananas.    This  author  was  born  at  Madrid 
in  1478  j  went  to  America  in  1513,  and  in  1535 
was  governor  of  St.  Domingo.     In  the  last-men- 
tioned year,  his  General  History  of  America  was 
printed  at  Seville.     At  that  tim^  three  kinds  were 
known,  which  in  America  were  called  yayatna^  bo- 
niamay  and  j/ayagua,  but  by  the  Spaniards  pinas. 
Attempts  had  then  been  made  to  send  the  fruit  to 

•  M^moires  de  rAcad^roie  des  Sciences  It  Berlin,  ann^e  I763. 
p.  87.  Compare  also  De  la  Chapelle^s  Treatise  on  conic  sections^ 
translated  into  German,  with  observations,  by  J.  L*  BockmaAn. 
Carlsruhe  1771.  8vo,  p.  81 7. 
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S^P^in  by  pulling  it  before  it  was  ripe ;  but  it  had 
^^^^ys  become  spoilt  in  the  course  of  the  voyage, 
^'^^^o  had  tried  also  to  send  slips  or  young  shoots 
to  ^^urope,  but  these  also  died  by  the  way.  He, 
"^'^^Vever,  entertained  hopes  that  means  would  be 
'^^^^d  to  rear  the  ananas  in  Spain,  in  which  maize 
^  Turkish.com  had  been  brought  to  maturity, 
P^^^vided  it  could  be  transported  with  sufficient 

Geronimo  Benzono,  a  Milanese,  who  resided  in 
^tcxico  froqa  1541  to  1555,  caused,  on  his  return, 
kis  History  of  the  new  world  to  be  printed,  for  the 
€rst  time,  at  Venice  in  1568.     In  this  work  he 
highly  extols  the  pinas ;  and  says,  he  believes  that 
no  firuit  on  the  earth  can  be  more  pleasant :  sick  per- 
sons, who  loathed  all  other  food,  might  relish  it.f 
After  him,  Andrew  Thevet,  a  French  monk, 
who  was  in  Brasil  from  1555  to  1556,  described 
and  delineated  this  plant  under  the  name  of  nanas. 
The  art  of  preserving  the  fruit  with  sugar  was  at 
that  time  known.  { 

John  de  Lery,  who  went  to  Brasil  in  1557  as 
chaplain  to  a  Huguenot  colony,  in  the  account  of 

*  La  historia  general  de  las  Indias.    Sevilla  1535.  fol.  lib.  xvii. 
c.  13. 

\  The  Latin  translation  b  entitled  Novas  novi  orhis  historia  lihri 
*  tret,    Urb.  Calvetonis  op€r&  Latinijacti,  et  notis  illustrati. 

X  Les  fingularitez  de  la  France  antarctique,  autrement  nominee 
Amerique.    Par  Andr^  Thevet.     AAnvers]558. 


168  HISTORY   OF   INVENTIONS. 

his  voyage  first  used  the  word  ananaSj  which  pi;o- 
bably  took  its  rise  from  the  nanas  of  Thevet.* 

In  the  middle  of  the  sixteenth  century  Franc. . 
Hernandes,  a  naturalist,  undertook  an  expensive, 
and  almost  useless,  voyage  to  Mexico.  It  cost 
Phijip  II  king  of  Spain  60,000  ducats,  and  the 
observations  he  collected,  for  which,  at  the  time 
Acosta  was  in  America,  1200  figures  were  ready, 
were  never  completely  prhited ;  and  in  what  are 
printed  one  can  scarcely  distinguish  those  of  the 
original  author  from  the  additions  of  strangers. 
He  has,  however,  given  a  somewhat  better  figure 
of  the  an^na3,  which  he  calls  matzatli  or  pinea 
Indica.f 

Christopher,  Acosta,  in  his  treatise  of  the  drags 
and  medicines  of  the  East  Indies,;]:  printed  in 
1578,  calls  this  plant  the  ananas.  He  says  it 
was  brought  from  Santa  Cruz  to  the  West  Indies, 
and  that  it  was  afterwards  transplanted  to  the  East 
Indies  and  China,  where  it  was,  at  that  time,  com- 
mon.   The  latter  part  of  this  account  is  confirmed 

•  Histoire  d'un  voyage  faict  en  la  terre  du  Bresil,  autrement  dite 
Ameriqae.  Par  Jean  de  Lery.  Geneve  1580.  8vo.  p.  188.  or  Histo- 
ria  navigationis  in  BrasiHam,  auctore  Joanne  Lerio.  Excudebat 
Eustat.  Vignon.  1586.  8vo.  p.  l62. 

+  Rerum  medicarum  novae  Hispaniae  thesayras.  Romae  ifel. 
fol.  p.  311.  The  same  description  is  to  be  found  in  Nierembeigii 
Historia  naturae.  Antverpiae  l63d.  fol.  p.  335. 

^  7*.raptado  de  las  drogas  y  medicinas  de  las  Indias  Orientales, 
4to. 
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by  J .  Hugo  de  Linschotten,  j/rho  was  in  the  East 

Indies  from  1594  to  1595.* 

A^ttempts  were  very  early  made,  as  Oviedo  as- 
sures us,  to  transplant  the  ananas  into  Europe;  and 
fis  in  the  beginning  of  the  seventeenth  century  it 
^&B  reckoned  among  the  marks  of  royal  magnifi- 
<^i^ce  to  have  orange-trees  in  expensive  hot- houses, 
h  Was  hoped  that  this  fruit  could  be  brought  to 
^ctturity  also  in  the  artificial  climate  of  these 
buildings.     These  attempts,  however,  were  every 
^here  unsuccessful;   no  fruit  was  produced,  or 
Ui^  fruit  did  not  ripen,  because,  perhaps,  this  fa- 
^^tirite  exotic  was  treated  with  too  much  care.    It 
^    *ot  certainly  known  who  in  Europe  first  had  the 
p^^asure  of  seeing  ananas  ripen  in  his  garden ;  but 
*^    appears  that  several  enjoyed  that  satisfaction 
^^    the  same  time  in  the  beginning  of  the  last 
^^ntury. 

The  German  gardens  in  which  the  ananas  was 

*irst  brought  to  maturity  appear  to  have  been  the 

following.     First,  that  of  Baron  de  Munchausen, 

ut  Schwobber,  not  far  from  Hameln,  which  on  ac- 

Count  of  the  botanical  knowledge  of  its  proprietor, 

and  the  abundance  of  plants  it  contains,  is  well 

•  The  accounts  given  by  Acosta  and  Linschotten  may  be  seen  in 
Bauhini  Hislor.  plantarum,  iii.  p-  95.  Kircber  in  his  China  illus- 
iraia,  Amstel.  I667,  fol.  p.  188,  says,  '*  That  fruit  which  the  Ame- 
"  ricans  and  people  of  the  East  Indies,  among  whom  it  is  common, 
"  call  the  ananas,  and  which  grows  also  in  great  abundance  in  the 

provinces  of  Quantung,  Chiamsi,  and  Fokien^  is  supposed  to  have 

been  brought  from  Peru  to  China.** 
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known  to  all  those  who  are  fond  of  botany.  lo  the 
beginning  of  the  last  century  it  belonged  to  Otto 
de  Munchausen,  who,  perhaps,  was  the  first  per- 
son who  erected  large  buildings  for  the  express 
purpose  of  raising  that  fruit,  and  who  had  the 
noble  satisfaction  of  making  known  their  advan* ' 
tageous  construction.    With  this  view  he  sent  ade« 
scription  and  plan  of  his  ananas-houses  to  J.  Chris* 
topher  Volkamer,  a  merchant  of  Nuremberg,  who 
inserted  them  in  his  continuation  of  the  Nurem* 
berg  Hesperides,  printed  there  in  1714,  and  by 
these  means  rendered  the  attainment  of  this  fruit 
common.  This  Baron  de  Munchausen  is  the  same 
who  has  been  celebrated  by  Leibnitz  :  *'  All  the 
<<  travellers  in  the  world/'  says  that  great  man, 
^^  could  not  have  given   us,  by  their  relations, 
^'  what  we  are  indebted  for  to  a  gentleman  of  this 
"  country,  who  cultivates  with  success  the  ananas, 
''  three  leagues  from  Hanover,    almost  on   thf 
*'  banks  of  the  Weser,  and  who  has  found  out  tb 
'^  method  of  multiplying  them,  so  that  we  ma; 
'^  perhaps,  have  them  one  day  as  plentiful,  of  o 
"  own  growth,  as  the  Portuguese  oranges,  thou 
^^  there  will,  in  all  appearance,  be  some  deficie 
*'  in  the  taste."  *     As  the  Baron  Munchaus 
garden  atSchwobber  was  in  the  absence  of  the 
prietor,  as  Volkamer  says,  under  the  care  of 

*  See  Nouveaux  essais  sur  Tentenderoent  humain,  p. 
Oeuvres  philoeophiques  deM.de  Leibnitz,  publics  par  Ra; 
•♦<»rdam  1766.  4to. 
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Binder,  canon  of  the  cathedral  of  St.  Boniface,  he 
l^baUy  may  have  had  some  share  in  rendering 
^^  service  to  horticulture. 

This  fruit  was  produced  also  in  the  garden  of 
Doctor  Volkamer  at  Nuremberg,  and  in  that  of 
Doctor  F.  Kaltschmid,  at  Breslau,  almost  about  the 
same  time.  The  latter  was  so  fortunate  as  to  bring 
k  to  maturity  so  early  as  1702,  and.  he  sent  some 
of  it  then  for  the  first  time  to  the  imperial  court* 
At  Francfort  on  the  Mayne  it  was  first  produced  in 
i702;t  and  at  Cassel  in  1715,  by  the  skill  of 
Wurstorfs,  the  head  gardener. 

Holland  procured  the  first  ripe  ananas  from 
the  garden  of  De  la  Court,  whom  Miller  calls  Le 
Cour,  in  the  neighbourhood  of  Ley  den.  As  a 
great  many  plants  were  sold  out  of  this  garden  to 
foreigners^  and  as  the  English  had  theirs  first  from 
it)  many  are  of  Opinion  that  Europe  is  indebted 
for  the  first  possession  of  this  fruit  to  De  la  Court, 
and  his  gardener  William  de  Vinck.:]^ 

I  shall  here  take  occasion  to  mention  a  drcum-^ 
stance  which  belongs  also  to  the  history  of  garden- 
ing. Before  the  cultivation  of  the  ananas  was  in- 
troduced, the  Dutch  had  begun  to  employ  tan- 
ner's bark  for  making  forcing- beds.     From  them 

*  Brcskucr  Sammlung  von  Natur-Gesehichten,  1718«  Septemb. 
p.  l6iaj  and  17^0,  Septemb.  p.  302. 

t  Lersner,  Chrouik,  ii.  p.  824. 

X  Millers  Gardener's  diclionaiy>  i.  p.  132.  Lueder,  Wartungder 
Kikchengewachse.    Lubeck  1780.  8vo.  p.  248. 
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the  English  learned  this  improvement,  and  tbei 
first  forcing-beds  in  England  were  made  i|t 
Blackheath  in  Kent,  in  1688,  and  employed  foi^ 
rearing  orange-trees;  but  about  the  year  1719, 
much  later  than  in  Holland,  ananas  became  more 
common,  and  forcing-beds  were  in  much  greater 
use.* 

This  plant,  the  history  of  which  I  have  given, 
received,  from  Plumier,-}*  who  first  distinguished 
its  characterizing  marks,  the  name  of  BromeUa^ 
after  a  Swedish  naturalist,  whose  remembrance 
deserves  to  be  here  revived.  Olof  Bromelius  was 
bom  in  1639)  at  Oerebro,  where  his  father  carried 
on  trade.  He  studied  physic  at  Upsal,  disputed 
there  in  1667  de  pkuritidey  and  in  1668  taught 
botany  at  Stockholm.  In  167S  he  was  physician  to 
the  embassy  to  England,  and  afterwards  to  that  to 
Holland,  where,  in  1673,  he  received  the  degree  of 
doctor  at  Leyden,  and  wrote  a  dissertation  de  tum^ 
bricis.  On  his  return  to  his  native  country,  in 
1 674,  he  became  a  member  of  the  college  of  phy- 
sicians at  Stockholm;  but  in  1691  he  was  city 
physician  to  Gottenburg,  and  provincial  physician 
in  Elfsburg  and  Bahus-Lan,  in  which  situation  he 
died  in  the  year  1705.    His  botanical  writings  are 

*  Miller,  ii.  p.  824.  Lueder,  p.  39.  That  putrid  bark  forms  an 
excellent  manure,  had  been  before  remarked  by  Lauremberg,  in 
Horticultural  p,  52. 

t  Nova  plantarum  Americanarum  genera.  Parisiis  1703.  4to. 
p.  46. 
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Lupohgia^  and  Chloris  Gothica.*  His  son,  Mag* 
BUS  von  Bromel,  is  the  author  of  LUhographia 
Suecana.  t 
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If  we  give  this  name  to  any  fluid  which  being 
ipvrote  with,  the  letters,  under  certain  circum- 
stances,  or  after  a  certain  operation,  will  become 
conspicuous  and  legible,  such  liquids  were  known 
in  very  early  periods.  Among  the  methods  which 
Ovid  teaches  young  women  to  deceive  their  guar- 
dians, when  they  write  to  their  lovers,.);  he  men- 
tions that  of  writing  with  new  milk,  and  of  ma- 
king the  writing  legible  by  coal-dust  or  soot.  Au- 
sonius  proposes  the  same  means  to  Paulinus;^  but 

•  Halleri  Bibl.  botan.  i.  p.  640. 

•f*  Tliis  account  is  taken  from  Georg  Gczelius  Forsok  til  et  hiogra- 
J>hukt  Lexicon  djver  larde  Svenske  man,  the  first  part  of  which  wai 
published  at  Stockholm  in  17 78-  Svo.     . 

I  Tuta  quoque  est,  fallitque  oculos,  e  lacte  recenti 
Litera :  carbonis  pulvere  tange ;  leges. 

De  arte  ama/idi,  lib.  iii.  v.  ()2y. 

0 

§  Lacte  ittcide  notas^  aresccns  charta  tcnebit 
Semper  inadspicuas ;  prodentur  scripta  favillis. 

Ausonii  Epist.  xxiii.  v.  21. 
The  poet  afterwrards  teaches  other  methods  of  secret  writing. 
£nea9,  in  Poliorceticis,  cap.  3).  and  Gellius,  lib.  xvii.  cap.  9.  men- 
tion the  like. 
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his  commentators  seem  not  to  have  fully  undetisto>Mt 
his  meaning ;  for  Javilla  is  not  to  be  explained  hy^ 
favilla  non  modice  calida,  as  Vinetus  has  explained' 
it,  but  by  Jiiligo.  That  word  is  often  employed 
by  the  poets  in  the  same  sense.  As  a  proof  of  it^ 
Columella,  speaking  of  the  method,  not  altogether 
ineffectual,  and  even  still  used,  of  preserving  plants 
from  insects  by  soot,  calls  it  nigra  Javilla ;  and 
afterwards,  when  mentioning  the  same  method, 
free  from  poetical  fetters,  be  says  fuligmem  qtuB 
supra  Jbcos  tectis  inharet*  It  may  be  easily  per-* 
cetved,  that  instead  of  milk  any  other  colomrleM' 
and  glutinous  juice  might  be  employed,  as  it  wooid 
equally  hold  fast  the  black  powder  strewed  orw  it. 
Plioy,  therefore,  recommends  the  milky  sap  of^ 
certain  plants  for  the  like  purpose.f 

There  are  several  metallic  solutions  perfectly^ 
colourless,  or,  at  least,  without  any  strong  tint^ 
which  being  used  for  writing,  the  letters  will  not  ap- 
pear until  the  paper  be  washed  over  with  another 
colourless  solution,  or  exposed  to  the  vapour  of  it; 
but  among  all  these  there  is  none  which  excitea 
more  astonishment,  or  from  which  naturalists  emck 
draw  more  conclusions,  than  that  which  consists  of 
a  solution  of  lead  in  vegetable  acid,  and  which  by 

•  Colum.  de  re  rust.  x.  364.  and  xi.  3,  60.  p.  773. 

f  Tithymalum  nostri  herbam  lactariam  vocant,  alii  lactucam  ca- 
pnoam :  narrantque  lacte  ejus  ioscripto  corpore,  eum  tnarumt,  si 
einis  inspergatur,  apparere  iitteras;  et  ita  quidam  adulteras  allaqai 
maluere  quam  codicillis.    Plin,  lib.  xxvi.  cap.  8.  p.  400. 
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the  vapoqr  of  ardenical  iiyer  of  sulphur  becomes 
black,  even  at  a  considerable  distance*  Thie  ink, 
which  may  be  employed  by  conjurers,  proves  tbe 
subtlety  of  vapour,  and  the  porosity  of  bodies ; 
as  the  change  or  colouring  takes  place,  even  wheo 
the  writing  is  placed  on  the  other  side  of  a  thin 
wall 

This  effect  presented  itself  perhaps  acciden- 
tally to  some  chemist ;  but  the  discovery  is  not  of 
great  antiquity.    Wecker,  who  compiled  his  book 
nfe  ^cretis  from  Porta,  Cardan,  and  several  old 
writers,  and  printed  it  for  the  first  time  in  158S, 
and  gave  a  third  edition  in  1592f  must  have  been 
unacquainted  with  it ;  else  he  certainly  would  not 
have  omitted  it  in  the  fourteenth  book^  where  he 
mictions  all  the  methods  of  secret  writing.  Neither 
NifiAild   it  have  been  unnoticed   by  Caneparius, 
whose  book  de  atramentis  was  printed  at  Venioe, 
for  the  first  time,  in  1619,  in  quarto. 

The  first  person  who,  as  far  as  I  have  been  able 
to  learn,  gave  a  receipt  for  preparing  this  ink,  was 
Peter  Borel,  in  Historiarum  et  observationum  me- 
dko'physic.  centuiia  quatvor.  In  this  work,  which 
was  printed,  for  the  first  time,  in  1653,  and  a  se* 
cond  time  in  1657,  at  Paris,  and  of  which  there 
were  several  editions  afterwards,  the  author  calls  it 
a  magnetic  water,  which  acts  at  a  distance.*   After 

*  The  sixth  observation  of  the  second  century  is  as  follows :  Mag" 
n^c  waters  which  act  at  a  distance.  An  astonishing  effect,  indeed, 
is  produced  by  the  contest  of  the  following  waters^  which  axft  ^v» 
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the  occult  qualities  of  the  schoolmen  were  explcM 
ded,  it  was  customary  to  ascribe  pbasnomena  the 
causes  of  which  were  unknown,  and  particularly 
those  the  causes  of  which  seemed  to  operate 
without  any  visible  agency,  to  magnetic  effluvia ; 
as  the  turmalin  was  at  first  considered  to  be  a 
kind  of  magnet.  Others  concealed  their  ignorance 
under  what  they  called  sympathy,  and  in  latter 
times  attraction  and  electricity  have  been  employed 
for  the  like  purpose.  Borel,  who  made  it  his  bu- 
siness to  collect  new  observations  that  were  kept 
secret,  learned  the  method  of  preparing  this  mag- 
netic water  from  an  ingenious  apothecary  of  Mont- 

made.    Let  quick-lime  be  quenched  in  common  water,  and  while 
quenching,  let  some  orpiment  be  added  to  it  (this,  however^  ought 
to  be  done  by  placing  warm  ashes  under  it  for  a  whole  day),  and  let 
die  liquor  be  filtered,  and  preserved  in  a  glass  bottle  well  corked. 
Then  boil  litharge  of  gold  well  pounded,  for  half  an  hour  with 
vinegar,  in  a  brass  vessel,  and  filter  the  whole  through  paper,  and 
preserve  it  also  in  a  bottle  closely  corked.     If  you  write  any  thing 
with  this  last  water,  with  a  clean  pen,  the  writing  will  be  invisible 
when  dry;  but  if  it  be  washed  over  with  the  first  water  it  will 
become  instantly  black.    In  this,  however,  there  is  nothing,  asto* 
nishing ;  but  this  is  wonderful,  that  though  sheets  of  paper- without 
number,  and  even  a  board  be  placed  between  the  invisible  writing 
and  the  second  liquid,  it  will  have  the  same  effect,  and  turn  the 
writing  black,  penetrating  the  wood  and  paper  without  leaving  any 
traces  of  its  action,  which  is  certainly  surprising ;  but  a  fetid  smell, 
occasioned  by  the  mutual  action  of  the  liquids,  deters  many  from 
making  the  experiment.     I  am,  however,  of  opmion,  that  I  could 
improve  this  secret  by  a  more  refined  chemical  preparation,  so  as 
that  it  should  perform  its  effect  through  a  wall.    This  secret  I  re- 
ceived, in  exchange  for  others,  from  J.  Brosson,  a  learned  and  io* 
genious  apothecary  of  Montpelier. 
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P^^^^r,  and  ia  return  taught  him  some  other  se- 
crets.  Otto  Tachen,  a  German  chemist,*  after* 
wards  thought  of  the  same  experiment,  which  he 
^plains  much  better,  without  the  assistance  of 
"^^netism  or  sympathy*  The  receipt  for  making 
tbese  liquids,  under  the  name  of  sympathetic  ink, 
I  find  first  given  by  Le  Mort,  in  Collectands  chy- 
^<^i9  L^densibus^'\  and  that  name  has  been  still 
«tained.:j: 

Another  remarkable  kind  of  sympathetic  ink 
^^^  t;liat  prepared  from  cobalt,  the  writing  of  which 
"*^^ppears  in  the  cold,  but  appears  again  of  a 
^^utiful  green  colour,  as  often  as  one  chooses, 
**^«r  being  exposed  to  a  moderate  degree  of 
'^^at.§ 

The  invention  of  this  ink  is  generally  ascribed 
^  a  Frenchman,  named  Hellot.  He  was,  indeed, 
^lle  first  person  who,  after  trying  experiments  with 
^^  made  it  publicly  known,  but  he  was  not  the  in- 
ventor ;  and  he  himself  acknowledges  that  a  Ger- 
man artist  of  Stolberg  first  showed  him  a  reddish 
^alt,  which,  when  exposed  to  heat,  became  blue, 

*  Tachenii  Hippocratice  medicinsB  clavis^  p.  236.   This  work 
^^as  twice  printed  in  1669,  viz.  at  Venice  and  Francfort. 

f  Collectanea  Chymica  Leydensia,  id  est,  Maetsiana,  Margra- 

>iana/  Le  Mortiana edidit  Christ.  Love.  Morley.  Lugd.  Bat. 

1684.  4to.  p.  97* 

{  For  an  account  of  various  kinds  of  secret  wridng  see  HaUcg^ 
Jiagie  oder  Zauberkrqfte  der  natur,    Berlin  1783.  8vo.  v.  i.  p.  138. 

(  The  wofks  which  treat  of  this  ink  may  be  seen  in  Weigel't 
C^iemie^  p.  S84. 

vol*.  I.  N 
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and  which  be  assured  him  was  made  out  of  Sdinee- 
berg  cobalt,  with  aqua  regia.*  This  account  io- 
duced  Hellot  to  prepare  salts  and  ink  from  various 
minerals  impregnated  with  cobalt;  but  A.  Gesoer 
proved,  long  after,  that  this  ialc  is  produced  by 
cobalt  only,  and  not  by  marcasite.f 

When  Hellot's  ex[>erimeDts  were  made  known 
in  Germany,  it  was  a8&rmed  thai  profeasor  H.  P. 
Teichmeyer,  at  Jena,  had  prepared  the  same  ink 
six  years  before,  and  shown  it  to  fais  scholars,  in 
the  course  of  his  lectures,  under  the  name  of  sytn- 
pathetic  ink.J  It  appears,  however,  that  it 
invented,  even  before  Teichmeyer,  in  the  beginning 
of  the  last  century  by  a  German  lady.  This  u 
confirmed  by  Pot,  who  says  that  the  authoress  (rf 
a  book  printed  in  1705,  which  he  quotes  under 
the  unintelligible  title  of  D.  J.  JV.  in  clave,  had 
given  a  proper  receipt  for  preparing  the  abova^ 
mentioned  red  salt,  and  the  ink  produced  by  it.  ^. 

*  Hist,  et  M^moires  de  I'Acad^ni.  dec  Sciences  a  Parts. 
1737.  pp.  101  and  228. 

t  J.  A.  G&arn  H'tKtoria  cadmix  foHilis,  sive  cobalti. 
1744.  4to. 

1  Tliis  account,  (ogether  witli  Teichmejer's  receipt  for  prepatiilK 
it,  ma;  be  found  in  Commercium  litterarium  Norimbergenie,  1737. 
PB'- 

§  Copioiiiu  minera  biimuthi  tain  ab  aqua  forti  quam  ab  aqoa  te- 
gia diiMilvitur,  restante  pulveie  albo  corroao;  solutioinaqu3rortir»>i 
Kumcolwemsbth,  quxiisaliinaquasnIutOiSecnodum  prxscnpnoKi 
D.  J.  iV.  in  clave,  Bffaodatui,  abatrahatur,  ex  rcsiduo  exlndlilDt 
roMUU,  quod  pulveruui  cl  cum  ipiritu  vinl  ^toiii  polcft :  wko^ne 
bicc  autrix  jim  anno  1705  publice  totuin  pcoccssum  e(  ~ 


I 
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I  should  be  vary  ^ad  if  any  one  coold  gnre  me 
infomiation  respecting  this  book,  for  I  most  coo- 
ftm  tfaat  I  am  not  able  to  conjecture  what  kind  of 
a  work  it  ib*  If  it  be  tme  that  TbeofriirastiiB 
iHtfaesl$u9y  by  means  of  this'*  mvention,  could 
repreaetit  a  garden  in  wfaiter,  it  must  be  uo- 
doobtedly  older.* 
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Turn  firiit  divers  learned  their  art  by  early  and 
adventurous  experience,  in  trying  to  continue  uin 
der  water  as  long  as  possible  without  breathing ;  f 
and,  indeed,  it  must  be  allowed  that  some  oi  them 
carried  it  to  very  great  perfection^  This  art,  how- 
ever, excites  little  surprise;  for,  Hke  running, 
throwing,  and  other  bodily  dexterities,  it  requires 
only  practice ;  but  it  is  certain  that  those  nations 
called  by  wsb  uncultivated  and  savage  exoell  in  it 
the  Europeans,:):  who,   through  re&nemtnt  and 

ttC  Sed  atnunentf  sjrmpathetici,  quod  a  calore  viridescit,  evulgavit. 
Pdt,  OimtnaHomfm  ekymicarttm  eoitecHo  prima,   BeroHni  1739, 

^  9o  fhinftf  G^iwr  is  Seleeim  ph^sko^mconemka,  w  Stmmhng 
wm  oMJUtil  Mr  fMti&rge$ehkkieg€^5rigen  begehenheHen,  Shi^ard, 
ini*  p,99» 

f  ZMcefWil  ^dam  txi  inmietMavii  aHkudineni  mttp,  ae  sine 
-vB>  TCif4fMidl  11C6  p6fpefi  mana.    Scft^ca  d€  If0,  H.  li^. 

I  TiBiifii  ifi  nrilxi  iTfiiiffriliji  of  llic  tthwges  m  dmng  «nd  swrmming 
utaiy  be  leea  in  J^tu  Krqft  Siitm  iep.  wlkhm,  Ka{wmHM(g|tL^  HW^. 

N  2  " 
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luxury»  have  become  more  deUcate,  and  less  fit  for 
such  laborious  exercises. 

In  remote  ages,  divers  were  kept  in  ships  to 
assist  in  raising  anchors,^  and  goods  thrown  over- 
.board  in  times  of  danger  ;t  and,  by  the  laws 
of  the  Rbodians,  they  were  allowed  a  share  of 
the  wreck,  proportioned  to  the  depth  to  vrhich 
they  had  gone  in  search  of  it.lj;  In  war,  they 
were  often  employed  to  destroy  the  works  and 

Svo.  p.  39*  To  which  may  be  added  the  account  given  by  Mafiaeut 
of  the  Brasilians :  *•  They  are,"  says  he,  "  wonderfully  skilled  in  the 
art  of  diving,  and  can  remain  sometimes  for  hours  under  water^  widi 
their  eyes  open^  in  order  to  search  for  any  thing  at  the  bottom.** 
Mist.  Indie,  lib.  ii. 


pugna  fuit  unus  in  ilia 


Eximius  Phoceus  animam  servare  sub  undis 
Scrutarique  fretnm,  si  quid  mansisset  arenis, 
£t  nimis  affixos  imci  convellere  morsus, 
Adductum  quotiens  non  senserat  anchora  funem. 

Lttcanus,  iii.  Q97- 

t  Per  urinatores  omne  ferme  extractum  est.    Livius,  xliv.  c.  10. 

Corpora  immergunt  undis,  ipsumque  sub  antris 
Nerea  et  aequoreas  conantur  visere  nymphas, 
Exportantque.  maris  praedas,  et  rapta  profundo 
Naufragia,  atque  imas  avidi  scrutantur  arenas. 

Manila  Astronomy  v.  449. 

}  A  Latin  translation  of  these  laws  may  be  found  in  Marquard  di 
jure  mercaiorum,  p.  338.  "  If  gold  or  silver,  or  any  other  article  be 
*'  brought  up  from  the  depth  of  eight  cubits,  the  penon  who  saves  it 
*'  shall  receive  one  third.  If  from  fifteen  cubits^  the  pemm  who 
**  saves  it  shall,  on  account  of  the  danger  of  die  depth,  recdve  one 
*'  half.  If  goods  are  cast  up  by  the  waves  towards  the  shore,  and 
**  found  sunk  at  the  depth  of  one  cubit,  the  person  who. carries  them 
*'  out  safe,  shall  receive  a  tenth  part."  See  also,  Sek^er  de. 
Mwo/tj  Upsalie,  l654. 4to.  p.  110. 


1  « 
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th^sr.  (6f:  the  enemy.  When'  Alexander  was  be- 
aiegiog  Tyre,  divers  swam  off  from  the  city,  under 
water,  to  a  great  distance,  and  with  long  hooks 
torn  to  pieces  the  mole  with  which  the  besiegers 
were,  endeavouring  to  block  up  the  harbour.* 
The  pearls  of  the  Greek  and  Roman  ladies  were 
fished  up  by  divers  at  the  great  hazard  of  their 
lives;  and  by  the  lik^  means  are  procured  at  pre^ 
went  those  which  are  purchased  as  ornaments  by 
ourfiEur. 

.  I  do  not  know  whether  observations  have  ever 
been  collected  respecting  the  time  that  divers  can 
continue  under  water.  Anatomists  once  believed 
that  persons  in  whom  the  oval  opening  of  the 
heart  (Jaramen  ovale)  was  not  closed  up,  could 
live  longer  than  others  without  breathing,  and 
could,  therefore,  be  expert  divers*  Haller,  f 
however,  and  others,  have  controverted  this  opi-* 
nion ;  as  people  who  had  that  opening  have 
been  soon  suffocated,  and  as  animals  who  have  it 
not  can  live  a  long  time  under  water :  besides, 
when  that  opening  is  perceptible  in  grown  per- 

i 

r 

*  iHrsecipuum  auxilium  er^t^  qui  procul  hostium  conspectu  subi- 
bant  aquam^  occultoque  lapu  ad  molem  usque  penetrabantj  falcibut 
palmites  arborum  eminentium  ad  se  tradientes.  Curtius,  iv.  c.  3. 
Hie  same  account  is  given  by  Arrian,  de  Expedit,  Alexandri  if* 
edit.  Blancardi.  Amst.  l668.  Svo.  lib.  ii.  p.  138.  We  are  told  byThu- 
cydides,  in  Kis  seventh  book^  that  the  Syracusans  did  the  same  thing. 

f  Boerhaave^  Praelectiones  academic8S>  edit.  Halleri^  Gottingae 
177^^  S^o*  vv  iL  p.  478—474.  Kalleri  £lementa  physiologisB,  edit* 
Laasannae  1761.  4to.  iii.  p«  252,  and  viii,  2.  p.  14. 
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sons,  it  is  80  small  aa  Dot  to  be  sufficient  for 
purpose,  especially  as   the  ductus  arteriosus  li 
scarcely  ever  found  open, 

Tbe  divers  of  Astracan,  employed  in  the  6s1mi^ 
there,  can  remain  only  seven  minutes  under 
ter.*  The  divers  in  Holland  seem  to  have  beetf 
more  expert.  An  observer,  during  the  time  the^ 
were  under  watei-,  was  obliged  to  breathe,  at  leas^/P 
ten  times.  +  Those  who  collect  pearl-shells  i 
the  East  Indies,  can  remain  under  waleraquartitf 
of  an  hour,^  though  some  are  of  opinion  that  ii[ 
is  possible  to  continue  longer;  and  Mersenarfi 
oienUons  a  diver,  named  John  BaiTinos,  v 
Could  dive  under  water  for  six  hours.  §  How  _ 
this  may  be  true,  I  slmll  leave  others  to  juc^sf 
but  it  is  certain,  that  men  began  very  early  w 
contrive  means  for  supplying  divers  with  oil' 
under  the  water,  and  of  thereby  caabling  thcoB 
to  remain  under  it  much  longer.  ' 

For  this  purpose  the  diving-bell,  csmpana  unnmi 

*  The  diiers  of  Astfaean  stepped  from  the  warm  bath  into  ibt' 
water,  in  which  they  could  not  contitiue  above  seven  minutes,  and ' 
were  brought  back  from  the  water,  cold  and  benumbed,  to  the  wain  > 
bath)  from  which  iliey  were  obliged  to  return  lo  the  waiei  agun^ 
This  change  from  heal  lo  col  J  ihcy  repeat  five  limes  a  day,  until,  at: 
length,  theblooil  flows  frojii  their  nose  and  eats,  aoJ  iheyarecanidl' 
back  quite  leiiseless-     CmeUnj  Itfise  durch  Russland,  U.  p.  IQQ,      > 

^  Acta  philosopliica  aocietatis  in  Aiigliaj  auctore  Oldenbuj;p(h.i 
Lipsix  1675.  4to.  p.7S4, 

J  Okknburg,  ut  snpn. 

^  Scheep*-boii*  twschreveudoof  NicWiti^n.  Amsterdan  Ifffb 
fol.  p.  ass. 
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tcria,  was  inveotcd.  Those  who  had  no  idea  of 
this  machine,  might  have  easily  been  led  to  it  by 
the  following  experiment.  If  a  drinking-glass  in- 
verted be  immersed  in  water,  in  such  a  manner 
I  that  the  surface  of  the  water  may  rise  equally 
Wound  the  edge  of  the  glass,  it  will  be  found  that 
the  glass  does  not  become  filled  with  water,  even 
when  pressed  down  to  the  greatest  depth;  for, 
:9rbefe  there  is  air,  no  other  body  can  enter,  and 
by  the  above  precaution  the  air  cannot  be  expelled 
by  the  water.  In  lil(e  manner,  if  a  bell  of  metal 
be  constructed,  under  which  the  diver  can  stand 
a  stool  suspended  from  it  so  that  the  edg^  of 
bell  may  reach  to  about  his  knee,  the  upper 
'^art  of  his  body  will  be  secured  from  water,  and 
lie  can,  eveii  at  the  trattom  of  the  sea,  breathe  the 
air  enclosed  in  the  bell. 

The  invention  of  this  beil  is  generally  assigned 
to  the  sixteenth  century,  and  I  am  of  opinion  that 
it  was  little  known  before  that  period.  We  read, 
however,  that  even  in  the  time  of  Aristotle  divers 
used  a  kind  of  kettle  to  enable  them  to  continue 
longer  under  the  water;*  but  the  manner  in  which 

•  Imi  »,  i^tiwt  hmnihv  niSri  tU  ■g'.K^Snra.r  Wirt  xcrif  fm;.  Ou 
Ht/mtiarai  yitf  lm(  nu  itxnsi  ifJ-ti  f^^  tl>  ilfc-  luri  Slat  y^f  i  'Hint, 
IfOtiyiffTHetxafrfAhAn  htfit.  AHatot.  problem,  xxxii.  ^5.  Thia 
triutslatei  by  Theodore  Gaia:  Plerique  lebcie  dimiMo  respiiandi 
nan  orinaUirlbiis  moliuntur;  baud  eaim  aqua  lcb«s  implctur,  sed 
•oa  KTvit  ad  demenum  homiDcm  usque;  quippe  qui  trectus  per 
B  fim  diauttatuT,  nt  undLque  atqa^  nutu  deacendat.  Nnm  ei  qiun- 
H      lamlibet  tocUnavit,  humoie  proiims  inteiminipeiKe  impleatur  ne- 
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it  was  employed  is  not  ckarly  described,  and  .thft 
translators  have  added  many  things  not  to  be  found 
in  the  original. 

The  oldest  information  we  have  respecting  the 
use  of  the  diving-bell,  in  Europe,  is  that  of  Joha 
Taisnier,  quoted  by  Schott*  The  former,  who 
was  bom  at  Hainault,  in  1509,  had  a  place  at 

cessiB  est.  The  translation  ofSeptalius  is  hotpever  different.  "Vidtpax 
•iinilequid  viam  respiratioDi  natatoribus  sibi  paratitibnt,  dum  liebctHA 
capiti  8U0  aupraponunt  ore  deorsuni  verso ;  non  enim  repletur  id  aqvOi 
Bed  aerem  cooBervat :  fit  enim  cum  viqientia  positio  ilia  y  rectvu^  enia 
quodcunque  inclinatum,  influit. 

•  Were  the  ignorant  vulgar  told  that  one  could  descend  to  the 
iMttom  of  the  Rhine,  in  the  midst  of  the  water,  without  wetting 
«ne*8  clothes,  or  any  part  of  one's  body,  and  even,  carry  a  %hted  c«»* 
die  to  the  bottom  of  the  water,  they  would  consider  it  as  alto^ther 
ridiculous  and  impossible.  This,  however,  I  saw  done  at  Toledo^ 
in  SpaiA,  in  the  year  1638,  before  the  emperor  Charles  V  and  afmb^ 
ten  thousand  spectators.  The  experiment  was.  made  by  two  Greduy 
who  taking  a  very  large  kettle,  suspended  fron^  ropes  with;  the  mouth 
downwards,  fixed  beams  and  planks  in  the  middle  of  its. concavity, 
upoA  which  they  placed  themselves,  together  with  a  tsandk.  T^ft 
kettle  was  equipoised  by  means  of  lead  fixed  round  its  mouth,  lo 
that  when  let  down  towards  the  water  no  part  of  its  circumferenoe 
should  touch  the  water  sooner  than  another,  else  the  water  mi^t 
^a&ily  have  overcome  th^  air  included  in  it,  and  have  converted  it 
into  moist  vapour.  If  a  vessel  thus  prepared  be  let  down  g^ntljr,  «im1 
with  due  care,  to  the  water,  the  included  air  with  great  force  makes 
way  for  itself  through  the  resisting  fluid.  Thus  the  men  enckted 
in  it  remain  dry,  in  the  midst  of  the  water,  for  a  little  while,  unti)-, 
in  the  course  of  time,  the  included  air  becomes  weakened  by  repealdl 
aspiration,  and  is  at  length  resolved  into  gross  vapours,  being  OOQ^ 
sumed  by  the  greater  moisture  of  the  water :  but  if  the  vessel  he 
gently  drawn  up,  the  men  continue  dry,  and  die  candle  is  focmd 
burning.  Tuisneri  Opuscula  de  ceierrimo  motu,  quoted  by  Schott  iB 
his  TVcibmctf  ctirtoMij  lib*  vi.  c.  9.  p.  393* 
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mmt  under  Charles  V,  whom  he  attended  on 
ills  voyage  to  Africa.  He  relates  in  what  manner 
he  saw  at  Toledo,  in  the  presence  of  the  £m- 
rperor  and  several  thousand  spectators,  two  Greeks 
Jet  themselves  down  under  water,  in  a  large  in- 
averted  kettle,  with  a  burning  light,  and  rise  up 
«gain  without  being  wet.  It  appears  that  this 
art  was  then  new  to  the  Emperor  and  the  Spa- 
niards, and  that  the  Greeks  were  caused  to 
jnake  the  experiment  in  order  to  prove  the  pos*- 
sibility  of  it.  After  this  period  the  use  of  the 
diving-beil  seems  to  have  become  still  better 
known.  It  is  described  more  than  once  in  the 
Works  of  Sir  Francis  Bacon,  who  explains  its  ef- 
fects, and  remarks  that  it  was  invented  to  facilitate 
labour  under  the  water.* 

In  the  latter  part  of  the  17th  century  the  diving- 
bell  was  sometimes  employed  in  great  under- 
takings.    When  the  English,  in  the  year  1568, 

*  Excellent  use  may  be  made  of  this  vessel,  which  is  employed 
sometimes  in  labouring  under  water  on  sunk  ships,  to  enable  the  di- 
ten  to  continue  longer  under  water,  and  to  breathe,  in  turns,  for  a 
little  while.  It  was  constructed  in  this  manner.  A  hollow  vessel 
.wn  mad*  of  metal,  which  was  let  down  equally  to  the  surface  of  the 
water,  and  thusf  carried  with  it  to  the  bottom  of  the  sea  the  whole  air 
it  contained.  It  stood  upon  three  feet,  like  a  tripod,  which  were  in 
kogth  tomewhat  less  than  the  height  of  a  man ;  so  that  the  diver, 
iviien  he  was  no  longer  able  to  contain  his  breath,  could  put  his  head 
into  the  vessel,  and,  having  breathed,  return  again  to  his  work. 
I^Mncisd  Baconi  Opera,  latine  translata  opera  S»  I,  Amoldi.  Lipsiae 
1694.  UA.^^Novum  organum.  lib.  ii.  §  50.  p.  408.  Bacon  relates  the 
thiog  in  his  Phanotnena  univWii,  p.  JOi, 
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dispersed  the  Spanish  ileet,  called  the  Inviadbl 
Armeda,  part  of  the  ships  went  to  the  bottona 
oear  the  Isle  of  Mull,  on  the  western  coast  * 
Scotland ;  and  some  of  these,  according  to  1 
account  of  the  Spanish  prisoners,  contained  great 
riches.  This  inlbrmation  excited,  from  time  to 
time,  the  avarice  of  speculators,  and  gave  rise  to 
several  attempts  to  procure  part  of  the  lost  tn 
eure.  In  the  year  1665,  a  person  was  sofortuoa 
as  to  bring  up  some  cannon,  which,  how 
were  not  sufficient  to  defray  the  expenses, 
these  attempts,  and  the  kind  of  diving-bell  use4|  * 
an  account  has  been  given  by  a  Scotsman  nanied 
Sinclaii-;*  but  Paschius.t  Leupold,|:  and  otben 
falsely  ascribe  the  invention  of  this  machine  to  tbflt 
learned  man.  He  himself  does  not  lay  claim  I 
this  honour ;  but  says  only,  that  he  conversed  wit 
the  artist,  and  measured  the  machine. 

Some  years  after,  attempts  of  the  like  lcta4 
were  renewed.  William  Phipps,  the  son  of  4 
blacksmith, -born  in  America,  in  1 650,  and  nhi 
had  been  brought  up  as  a  ship  carpenter  at  Boston 
formed  a  project  for  searching  and  unloading  ^ 
tich  Spanish  ship  sunk  on  the  coast  of  Hispaniolft' 


•  G.  Sincfari  Ara  nova  et  magna  gravitatis  «  leviutis.  ] 
damt  I66g.  4to.  p.  290.  The  detcriptiDn  of  the  diving-bHI  hot  hit 
traraeribed  from  thti  work  iHto  Slunn's  Callrgium  eunimtm.  Hj 
limbergK  170!.  4to. 

■f  Paschii  Invcnta  nov-antiqua.     Lipsix  170O.  4Ui.  p.  660. 

X  Theatri  itatici  uoiversalis  parsieiiia.   liptic  I7S6.  hi.  p. a 


DIVING-BELL.  1»7 

and  represented  his  plan  in  such  a  plausible  man- 
lier, that  King  Charles  II  gave  him  a  ship,  and 
femished  him  with  every  thing  necessary  for  the 
ondertaking.     He  set  sail  in  the  year  1683  ;  but, 
lieing  unsuccessful,  returned  again  in  great  po- 
verty, though  with  a  firm  conviction  of  the  possi- 
bility of  his  scheme.     He  endeavoured,  therefore, 
to  procure  another  vessel  from  James  II,  who  was 
^en  on  the  throne  :  but  as  he  failed  in  this,  he 
<ricd  to  find  the  means  of  executing  his  design  by 
Wie  support  of  private  persons,  and,  according  to 
tee  prevailing  practice,  opened  for  that  purpose  a 
bscription.     At  fii-sthewas  laughed  at;  but,  at 
length,  the  Duke  of  Albemarle,  son  of  the  cele- 
brated general  Monk,  took  part  in  it,  and  ad- 
^ranced  a  considenihle  sum  to  enable  him  to  make 
Vie  necessary   preparations    for  a  new   voyage. 
yhippssoon  collected  the  remainder;  and  in  1687 
aet  sail  in  a  ship  of  two  hundred  tons  burthen,  to 
try  his  fortune  once  more,  having  previously  en- 
gaged to  divide  the  profit  according  to  the  tiventy 
•hares  of  which  the  subscription  consisted.     At 
first,  all  his  labour  proved  fruitless ;  but  at  last, 
"when  his  patience  was  almost  entirely  exhausted, 
lie  was  so  lucky  as  to  bring  up,  from  the  depth 
ef  six  or  seven  fathoms,  so  much  treasure  that  he 
TCturtied  to  England  with  the  value  of  two  hun- 
dred thousand  pounds  sterling.     Of  this  sum  he 
limself  got  about  sixteen,  others  say  twenty  thou- 
sand, and  the  Duke  ninety  thousand  pounds.  After 


188  HISTORY    OF   INVENTIONS. 

he  came  back,  some  persons  endeavoured  to  pest^ 
suade  the  king  to  seize  both  the  ship  and  the  ea 
g0|  under  a  pretence  that  Phipps,  when  he  solirr' 
ciited  for  his  Majesty's  permission,  had  not  givea 
accurate  information  respecting  the  business.  But 
the.  King  anawered,  with  much  greatness  of  mind, 
that  he  knew  Phipps  to  be  an  honest  man,  and 
that  he  and.  his  friends  should  share  the  whole 
among  them,  had  he  returned  with  double  the 
value.  His  Majesty  even  conferred  upon  him  the 
honour  of  knighthood,  to  show  how  much  he  was 
satisfied  with  his  conduct.  This  Phipps  was  after- 
wards high  sheriff  of  New  England,  and  died  at 
London,  greatly  respected,  in  1693.  This  affiur 
was  attended  with  such  good  consequences  to  the 
Duke  of  Albemarle,  that  he  obtained  from  the 
King  the  governorship  of  Jamaica,  in  order  to  try 
his  fortune  with  other  ships  sunk  in  that  neigh- 
bourbood.  But  whether  it  was  that  the  gold  had 
been  already  all  taken  from  the  one  before  men- 
tioned,  or  that,  when  the  vessel  went  to  piec^ 
the  sea  had  dispersed  the  cargo,  it  is  certain  that 
jiothing  further  was  found  worth  the  labour  of 
searching  for  it* 

In  England,  however,  several  companies  were 
formed,  and  obtained  exclusive  privileges  of  fishing 
up  goods  on  certain  coasts,  by  the  means  of  divers. 

*  This  account  is  taken  from  The  History  of  the  British  £mpire 
in  America,  by  J.  Wynne.  London  1770.  2  vol.  8vo.  i.  p.  13 1,  and 
from  Campbell*8  Lives  of  the  Admirals. 
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^vTbe  most  considerable  of  these  was  that  which,  in 
1688,  tried  its  success  at  the  Isle  of  Mull,  and  at 
^e  head  of  which  was  the  Ebt\  of  Argyle.     The 
stivers  %vent  down  to  the  depth  of  sixty  feet  under 
-^urater,  remained  there  sometimes  a  whole  hour, 
«nd  brought  up. gold  chains,  money  and  other 
-asiticles,   which,   however,  when  collected,   were 
Tof  very  little  importance.* — Without  giving  more 
examples  of  the  use  of  the  diving'-bell,  I  shall 
1&0W  mention  some  of  those  who,  in  later  times, 
^ve  endeavoured  to  improve  it.     That  this  ma* 
chine  was  very  little  known  in  the  first  half  of  the 
sixteenth  Tentury  I  conclqde  from  the  following 
circumstance.    To  the  oldest  edition  of  Vegetius 
on  the  art  of  war,  there  are  added,  by  the  editor, 
some  figures,  of  which  no  explanation  is  given  in 
the  book.     Among  these  is  represented  a  method 
of  catching  fish  with  the  hands,  at  the  bottom  of 
the  sea.     The  apparatus  for  this  purpose  consists 
in  a  cap,  which  is  fitted  so  closely  to  the  head  of 
the  diver  that  no  water  can  make  its  way  between ; 
and  from  the  cap  there  arises  a  long  leather  pipe, 
the  opening  of  which  floats  on  the  surface  of  the 
water.     Had  the  person  who  drew  these  figures 
been  acquainted  with  the  diving-bell,  he  would  cer- 
tainly have  delineated  it  rather  than  this  useless 


*  Martin  s  Description  of  the  Western  Islands.  The  second  edi- 
tion. London  1716.  Syo.  p.  263.  .  CampbeU's  Political  Survey  of 
Britain.  London  1774.  2  vol.  4to.  p.  604. 
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apparatus.*  Of  the  old  figures  of  a  di?iag  machiii^ 
that  which  approaches  nearest  to  the  diving-bdl  is 
in  a  book  on  fortification,  by  Lorini;  who  de- 
scribes a  square  box  bound  round  with  iron, 
which  is  furnished  with  windows,  and  has  a  stod 
affixed  to  it  for  the  diver.  This  more  ingenious 
contrivance  appears,  however,  to  be  older  thas 
that  Italian;  at  least  he  does  not  pretend  to  be  the 
inventor  of  itf 

In. the  year  1()17,  Francis  Kesslar^  gave  a 
description  of  his  water*armour,  j:  intended  also 
for  diving,  but  which  cannot  really  be  used  for 
that  purpose.^  In  the  year  l67h  Witsea  tau^t,  in 
a  better  manner  than  any  of  his  predecessors,  the 
construction  and  use  of  the  diving-bell ;  ||  but  he 
is  much  mistaken  when  he  says  that  it  was  in-* 
vented  at  Amsterdam.  In  1679  appeared,  for 
the  first  time^  BorelU's  wdl-known  work  de  motu 

* ,  The^  fig^res  are  to  be  found  ia  the  folIowing^ editions :  Fl.  Ve^ 
getii  Renati  de  re  militari.  Lutetiae  apud  C.  Wechelum  1538.  ftf; 
p.  ISO.  Flavii  Feget  Reaati  vier  boclier  vim  dcr  Ryttendiaflt 
Gcdruki^  ya  der  lobUchcn  sUt  £rfoit«  dureh  HajUBOtt  KnaffM^ 
16^1.  fol.  nut  mdnchsschrifl. — These  figures  are  inserted  also  ia 
LeilpoId*s  Theatrum  pontijtcale,  p.  1 1  •  tab.  ii.  fig.  6. 

f-  Le  fortificationi  di  Bounaiuto  Lorini,  nuovamente  ristampate.  In 
YtBCtU  1009.  ttl,  pw  flS£«  Lorini  funf  b&cber  ronBestiuig  bauwcn, 
<UwlSwet8t  wm  David  Woonlpser.  Frankibrt  1607-  fill  p^  SOU 

)  Fran.  Kessleri  Secreta.  Oppenheim  1617.  Svo.  nebst  koj^ 
fertafeln. 

§  BarthoUni  Aeta  Hafiou  X676.  p.  L  obs.  17. 
II  Scheeps-bottWy  ut  supau 


^mmaUuMj*  in  which  he  oot  only  described  the 

dinng-bell^  but  alao  proposed  another^  the  im* 

practicability  of  which  was  shown  by  James  Ber« 

Qoulli.f    When  Sturm  published  his  Collegium 

mriosum^  in  1678,  be  proposed  some  hints  for  the 

]fDprov«nent  of  tiiis  machine,  on  which  remarks 

were  made  in  the  Journal  des  sfavam.'^    None, 

kofweveTy  have  carried  their  researches  further  for 

this  purpose  than  Dr.  Halley,  and  Triewald  a 

Swede.^ 

The  beU  which  Edmund  Halley,  secretary  to 

the  royal  society,  caused  to  be  made,  was  three  feet 

broad  at  the  top,  five  feet  at  the  bottom,  and  eight 

Jeet  in  haght;  forming  a  cavity  of  sixty-three 

cubic  £aet.    It  was  covered  with  lead ;  and  was  so 

beavy  that  it  sunk  to  the  bottom,  even  when  en- 

tirdy  empty.     Around  the  lower  edge,  weights 

were  disposed  in  such  a  manner  that  it  should  al« 

waya  sink  in  a  perpendicular  direction,  and  never 

remain  in  an  oblique  position.     In  the  top  was 

fixed  a  piece  of  strong  glass  to  admit  the  li^t 

fimn  above,  and  likewise  a  valve  to  give  a  pas* 

sage  to  the  air  corrupted  by  the  breath.     Around 

*  I  have  before  me^  horn  the  library  of  professor  Hollmann,  the 
edition  printed  at  the  Hague»  1743«  in  quarto,  in  which  the  do- 
•eriptioQ  alluded  to  may  be  found>  i.  p.  9SS*  It  will  perhaps  be 
agreeable  to  many  to  know  that  this  whole  work  is  printed  in  Man-' 
goH  Bibliotheca  anaiomiea,  Gener.  1669.  S  vol.  fol. 

f  Acta  emditorum,  l6S3,  Deeemb.  p.'^SS.  Joe,  BertwulHOiten, 

X  Journal  des  s^vans,  107Sj  Jan. 
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the  whole  circumference  of  the  bottom  was  placed 
a  seat,  on  which  the  divers  sat ;  and  a  stool,  fixed 
to  ropesy  hung  below,  on  which  they  could  stand 
in  order  to  work.  The  whole  machine  was  sus* 
pended  from  a  cross  beam  fastened  to  the  mast 
pf  a  ship,  so  that  it  could  be  easily  lowered  dowa 
ipto  the  water  and  again  drawn  up.  That  the 
iiell  might  be  supplied  with  fresh  air,  under  the 
water,  large  vessels  filled  with  air,  and  which  had 
an  opening  below  through  which  the  water  com* 
pressed  the  included  air,  were  let  down  by  ropes. 
In  the  top  of  these  vessels  were  leather  pipes,  be* 
smeared  with  oil,  through  which  the  diver  intro* 
duced  air  from  the  vessels  into  the  bell ;  and  as  soon 
as  a  vessel  was  emptied,  it  was  drawn  up,  on  a 
signal  made  by  the  diver,  and  another  let  down. 
The  foul  air  in  the  bell,  being  the  Warmest  and 
lightest,  rose  to  the  top  of  the  machine,  where  it 
was  suffered  to  escape  through  the  valve  before 
mentioned.  By  these  means  the  bell  could  be 
continually  supplied  with  fresh  air,  in  such  abun- 
dance that  Halley,  a^d  four  other  persons,  re- 
itiaioed'  under  water,  at  the  depth  of  ten  fs^ 
thorns,  an  hour  and  a  half,  without  suffering  the 
least  injury,  and  could,  with  equal  security,  have 
continued  longer,  or  even  as  long  as  they  might 
have  wished.  This  precaution,  however,  is  ne- 
cessary, that  the  bell  be  let  down  at  first  very 
slowly,  that  the  divers  may  be  gradually  accustom«< 
ed  to  inspire  the  compressed  air;  and  at  every 
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twelve  £Bitbom8  the  bfeU  must  be  held  fast,  in  order 
30  expel  the  water  which  has  rushed  in,  by  letting 
Tesh  air  into  it.  By  such  apparatus,  Halley  was 
mabled  to  make  the  bottom  of  the  sea,  within  the 
nrcamference  of  the  bell,  so  dry  that  the  sand  or 
nud  did  not  rise  above  his  shoe.  Through  the 
Minidow,  in  the  top,  so  much  light  was  admitted, 
iiat  when  the  sea  was  still,  and  the  waves  did  not 
roily  he  could  see  perfectly  well  to  read,  and  write 
ander  the  water.  When  the  empty  air-vessels 
mere  drawn .  up,  he  sent  up  with  them  his  orders, 
mritten  with  an  iron  spike  on  a  plate  of  lead,  and 
could  thus  let  those  above  know  when  he  wished 
to  be  removed  with  the  bell  to  another  place.  In 
bad  weather,  and  when  the  sea  was  rough,  it  was 
Bft  dark  under  the  bell  as  at  night;  he  then  kindled 
a  light;  but  a  burning  candle  consumed  as  much 
air  as  a  man.  The  only  inconvenience  of  which 
Halley  complained  was,  that,  in  going  down,  he 
felt  a  pain  in  his  ears,  as  if  a  sharp  quill  had  been 
llirust  into  them.  This  pain  returned  every  time 
the  bell  was  let  down  to  a  greater  depth,  but  soon 
went  oflF  again.  A  diver  thought  to  prevent  this 
pain  by  putting  chewed  paper  into  both  his  ears ; 
but  the  bits  of  paper  were  forced  in  so  far  by  the 
air,  that  a  surgeon  found  great  difficulty  to  extract 
them.  That  he  might  be  able  to  send  a  diver  to 
the  distance  of  several  fathoms  from  the  bell  on  the 
bottom  of  the  sea,  Halley  invented  a  leaden  cap, 
which  covered  the  diver's  head.     This  cap  had 

VOL.  I.  o 
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glass  before  it^  contained  as  much  air  as  was  sol 
ficient  for  two  minutes,  and  had  affixed  to  it 
thick  pliable  pipe,  with  the  other  end  fiEistened 
the  bell,  and  which,  at  the  cap,  was  famished  iiill-Jfi* 
a  valve  to  convey  fresh  air  to  the  diver  from 
bell.    This  pipe,  which  the  diver  was  obDged 
wind  round  his  arm,  served  him  also  as  a  guide 
find  his  way  back  to  the  bell.* 

The  last  improvement  of  the  diving-bell  is 
the  well-known  Triewald,  a  Swede.  His  bell,, 
which  was  much  smaller  and  more  commodioos, 
was  made  of  copper,  tinned  in  the  inside.  *  On 
top  there  were  panes  of  glass,  which,  for  the  greater' 
security,  were  fixed  in  a  frame  of  the  same  metal. 
The  stool  below  was  placed  in  such  a  manner,  that 
the  head  only  of  the  diver,  when  he  stood  upon  it, 
rose  above  the  surface  of  the  water  in  the  bell. 
This  situation  is  much  better  than  when  the  whole 
body  is  raised  above  the  water  in  the  bell,  because 
near  the  surface  of  the  water  the  air  is  much  cooler 
and  fitter  to  breathe  in  than  at  the  top  of  the  ma- 
chine. That  the  diver  also  might  remain  conve- 
niently in  the  upper  part  of  the  bell,  Triewald  ar- 
ranged Us  apparatus  so  that  when  the  diver  bad 
breathed  as  long  as  possible  in  the  upper  air,  he 
found  at  the  side  of  the  bell  a  spiral  pipe,  through 
which  he  could  draw  in  the  lower  cool  air  which 
was  over  the  surface  of  the  water.     To  the  upper 

•  Philosophical  Transact.  1 7 1 7  and  1 72 1 .  The  art  of  living  under 
water,  by  Halley. 
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^^ad  of  this  copper  pipe  was  affixed  a  pliable  lea- 
tJier  one,  with  an  ivory  mouth-pieCe,  which  the 
diver  put  into  his  mouth,  and  could  thus  inspire 
:ftesh  air,  in  whatever  position  his  body  might 
l>e.* 

An  Englishman  invented  also  a  complete  appa- 
ratus of  strong  thick  leather,  which  contained  half 
«i  hogshead  of  air.  It  was  so  prepared,  that  no  air 
could  escape  through  it ;  was  constructed  in  such 
&  manner  that  it  exactly  fitted  the  arms  and  legs, 
and  bad  glass  placed  in  the  forepart  of  it  When 
he  put  on  this  apparatus,  he  could  not  only  walk 
on  the  ground  at  the  bottom  of  tho^  sea,  but  also 
enter  the  cabin  of  a  sunk  ship,  and  convey  goods 
out  of  it  at  pleasure.  The  inventor  carried  on  this 
business  for  more  than  forty  years,  and  acquired 
by  it  considerable  property.f 
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RUBIES. 

It  is  probable  that  there  was  no  great  interval  be- 
tween the  discovery  of  the  art  of  making  glass, 
and  that  of  giving  it  different  colours.     When  the 

•  Philosophical  Transact.   1 736. — Martin  Triewald's  Konst  at 
kfwa  under  watnet.    Stockholm  1741.  4to. 
t  Martin's  Philosophia  Britannica. 
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substance  of  which  it  is  formed  contains,  by  acci- 
dent, any  metallic  particles^  the  glass  assumes  some 
tint;  and  this  happens  oftener  than  is  wished;  nay, 
a  considerable  degree  of  foresight  is  necessary^ 
produce  glass  perfectly  colourless ;  and  I  am  of  opi- 
nion  that  this  skill  has  not  been  attained  till  a  late 
period  in  the  progress  of  the  art.  Even  in  Pliny's 
time  the  highest  value  was  set  upon  glass  entirdy 
free  from  colour,  and  transparent,  or,  as  it  was 
called,  crystal.*  From  the  different  colours  wliich 
glass  acquired  of  itself,  it  was  easy  to  conceive  the 
idea  of  giving  it  the  tinge  of  some  precious  stone : 
and  this  art,  in  ancient  times,  was  carried  to  a  very 
great*  extent.  Proofs  of  this  may  be  found  in 
Plmy,t  who,  besides  others,  mentions  artificial 
hyacinths,  sapphires,  and  that  black  glass  which 
approached  very  near  to  the  obsidian  stone,  and 
which  in  more  than  one  place  he  calls  gemma 
vitrece.X    Trebellius  PoUio  relates  in  how  whim- 

*  Maximus  tamen  honos  in  candido  translucentibus,  qoam- 
proxima  crystalli  similitudine.    Plin,  lib.  xxxvi.  c.  26. 

t  Ibid. 

X  Lib.  XXXV.  c.  ^6.  and  lib.  xxxvii.  c.  Q.  Th^e  lapis  ohsidianus, 
which  Obsidius  first  found  in  Ethiopia,  and  made  known^  is  undoubt- 
edly  the  same  as  that  vulcanic  glass  which  is  sometimes  called  Ice- 
landic agate,  pumex  viireus,  and  by  the  Spaniards,  who  brought  it  from 
America  and  California,  named  galinace.  Thick  pieces  of  it  are 
opake,  but  thin  pieces  are  transparent.  The  colour  of  it  is  generally 
very  black,  but  in  thin  pieces  it  is  only  blackish  and  almost  like  the 
dark  to|)az.  Sometimes  it  is  also  blue,  which  is  often  the  case  in  the 
Venetian.  On  the  sea-coast  near  Algiers,  some  pieces  of  it  are  found 
green.  The  Carpathian  mountains  produce  all  kinds  of  it.  See  my 
Phytikalisch-okon,  Uhlioth,  iv.  p.  SQ.  v.  p.  214.  and  vi.  pp.  188^  37L 
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»cal  a  manner  Gallienus  punished  a  cheat  who  had 
«oId  to  his  wife  a  piece  of  glass  for  a  jewel:*  and 
Tcrtullian  ridicules  the  folly  of  paying  as  dear  for 
coloured  glass  as  for  real  pearls.  The  glass-houses 
mt  Alexandria  were  celebrated  among  the  ancients 
far  the  skill  and  ingenuity  of  the  workmen  employ- 
ed in  them.  From  these  the  Romans,  who  did  not 
acquire  a  knowledge  of  that  art  till  a  late  period, 
procured  for  a  long  time  all  their  glass  ware.  The 
learned  author  of  Recherches  sur  les  Egyptiens  et 
ki  ChinoiSy  in  the  end  of  his  first  volume,  relates 
more  of  these  glass-houses  than  I  know  where  to 
find  in  the  works  of  the  ancients ;  but  it  is  certain 
that  coloured  glass  was  made  even  in  those  -early 
ages.  The  emperor  Adrian  received  as  a  present 
from  an  Egyptian  priest,  several  glass  cups  which 
sparkled  with  colours  of  every  kind,  and  which,  as 
costly  wares,  he  ordered  to  be  used  only  on  grand 
festivals.!  Strabo  tells  us,  that  a  glass-maker  in 
Alexandria  informed  him  that  an  earth  was  found 

« 

•  Idem 9  cum  quidam  gemmas  vitreas  pro  veris  vendidisset  qus 
mxm,  atque  ilia,  re  prodita,  vindicari  vellet,  surripi  quasi  ad  leonem 
▼enditorem  jussit,  deinde  e  cavea  caponem  emitti :  mirantibusque 
conctis  rem  tarn  ridiculam,  per  curionem  dici  jussit,  Imposturam 
fecit  etpassus  est;  deinde  negotiatorem  dimisit.  Historice  Augusta 
scriptores,  in  vita  Gallieni,  cap.  1 2. 

f  Adrian  in  his  letter  writes  as  follows :  Calices  tibi  allassontes 
versicolores  transmisi,  quos  mihi  sacerdos  templi  obtulit,  tibi  et  so- 
fori  meae  specialiter  dedicates,  quos  tu  velim  festis  diebus  conviviis 
adhibeas.     Vopiscus  in  vita  Salurtiini,  c.  8. 


\ 


198  HISTORY    OF    INVENTIONS. 

in  Egypt,  without  which  the  valuable  colourec} 
glass  could  not  be  made.* 

Seneca,  in  his  ninetieth  epistle,  in  wbict)  b^ 
judges  too  philosophically,  that  is,  with  too  little 
knowledge  of  the  world,  in  regard  to  the  value  o 
labour,  nnentions  one  Democritus  who  had  disco 
vered  the  art  of  making  artificial  emeralds  ;'f 
in  my  opinion  this  discovery  consisted  in  giving  a 
green  colour  by  cementation  to  the  natural  rock 
crystal :  and  this  art  I  imagine  was  treated  of  in 
that  book,  the  name  of  which  Pliny,  through  an 
over  anxious  care  lest  the  deception  should  become 
common,  does  not  oiention.;]:  For  colouring  crystal 


•  *Ktvou  Tiv«  XM  xar'  Aryuwrov  xteOJrn  yffv,  ^f  X^P^^  ^'OC  ^^^  ''•  ''*?  ir*?^ 
yjp^vwf  xa)  9roXurfXf7^  xaxdemuii  dtonKiaOrivai,   Strabo.   Amstclod.  I^md 

Wolters  1707.  fol.  lib.  xvi.  p.  IO99. Some  coDsider  the  glass 

earth  here  mentioned  as  a  mineral  alkali,  that  was  really  found  in 
Egypt,  and  which  served  to  make  glass ;  but,  as  the  author  speaks 
expressly  of  coloured  glass,  I  do  not  think  that  the  above  salt,  with* 
gjut  which  no  glass  was  then  made,  is  what  is  meant  5  but  rather  a 
metallic  earth,  such  perhaps  as  ochre  or  manganesQ. 

«t*  Elxcidit  porro  vubis  eundem  Democritum  invenisse  quemad- 
modum  ebur  poliretur,  quemadmodum  decoctus  calculus  in  smara^- 
dam  converteretur,  qua  hodieque  coctum  inventi  lapides  coctiks 
colorantur.  Edit.  Lipsii,  p.  579' 

X  Quin  iramo  etiam  extant  comnientarii  auctorum,  quos  non  equi- 
dcm  demonstrarim,  quibus  modis  ex  crystallo  tinguntur  smaragdi, 
aliaeque  translucentes,  sardonix  e  sarda,  etiam  ceterae  ex  aliis.  Neque 
/est  ulla  fraus  vitae  lucrosior.  Lib.  xxxvii.  c.  12.  A  passage  in  Dio- 
dorus  Siculus,  lib.  H.  c.  52.  siUudes,  in  my  opinion,  to  ^lis  method 
of  colouring  by  cementation. 
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and  glasa,  ao  as  to  resemble  stones^  Porta/  Neri,f 
and  others  have,  in  modern  times,  giviea  directions 
which  are,  however,  not  much  used,  because  the 
crystal  is  thereby  liable  to  acquire  so  many  flaws 
that  it  cannot  be  easily  cut  afterwards,  though,  as 
N(m  assures  us,  these  by  attention  may  sometimes 
be  avoided. 

.  It  is  worthy  of  remsirk,  that  in  some  collections 
of  antiquities  at  Rome,  there  are  pieces  of  coloured 
glass  which  were  once  used  ^  jewels.  In  the 
Museum  Victoriumy  for  example,  there  are  shown 
a  chrysolite  and  an  emerald,  both  of  which  are  so 
well  executed,  that  they  are  not,  only  perfectly 
transparent  and  coloured  throughout,  but  neither 
externally  nor  internally  have  the  smallest  blemish ; 
which  certainly  could  not  be  guarded  against  with- 
out .great  care  and  skill.;}: 

.  What  materials  the  ancients  used  for  colouring 
,|^a$s,  has  not  been  told  to  us  by  any  of  their 
writers.  It  is,  however,  certain  that  metallic  cal- 
ces only  can  be  employed  for  that  purpose,  be- 
cause these  pigments  withstand  the  heat  of  the 
g^ass  furnaces ;  and  it  is  highly  probable  that  fer- 
ruginous earth,  if  not  the  sole,  was  at  least  the 

*  Magia  naturalis.    Franc.  1591.  Svo.  p.  27^. 

f  Kiinkel's  Ars  vitraria.  Nuremberg,  1743.  4to.  pp.98,  101. 

X  Dissertatio  glyptographica,  sive  Gemmae  duae  vetustissimse  -  -  • 
quiB  extant  Romae  in  Museo  Victorio.    Romse  I739.  4to.  pp.  105^ 

loo. 
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principal  substance  by  which  not  only  all  shades 
of  red,  violet,  and  yellow,  but  even  a  blu6  colour, 
could  be  communicated,  as  professor  Gmelin  has 
shown,''^  Respecting  the  red,  of  which  only  I 
mean  here  to  speak,  there  is  the  less  doubt,  as,  at 
present,  sometimes  an  artificial,  and  sometimes  a 
natural,  iron  ochre  is  oiten  employed  for  that  pur- 
pose. For  common  works  this  is  sufficient;  but 
when  pure  clear  glass,  coloured  strongly  through^ 
out  with  a  beautiful  lively  red,  free  from  flaws, 
and  in  somewhat  large  pieces,  is  required,  iron  is 
not  fit,  because  its  colour,  by  the  continued  beat 
necessary  for  making  glass,  either  disappeai^  or 
becomes  dirty  and  almost  blackish.f 

In  the  last  century,  some  artists  in  Germany 
first  fell  upon  the  method  of  employing  gold,  in- 
stead of  iron,  and  of  thereby  making  artificial 
rubies,  which  when  they  were  well  set  could  de- 
ceive the  eye  of  a  connoisseur,  unless  he  tried  them 
with  a  diamond  or  a  file.  The  usual  method  was 
to  dissolve  the  gold  in  aqua  regia,  and  to  predpi- 
tate  it  by  a  solution  of  tin,  when  it  assumed  the 
form  of  a  purple-coloured  powder.  This  sub- 
stance, which  must  be  mixed  with  the  best  frit, 

•  De  caeruleo  materianim  vitro  aemularum  in  antiquis  fiiQDU- 
mentts  obviarum  colore,  in  Commentationibus  Societ.  Scient.  Got- 
tingensis,  ii.  p.  41.  A  Translation  of  this  dissertation  may  be  seen 
in  the  fifth  part  of  Crells  Chemical  Journal. 

f  Montamy  von  den  farben  zum  porzeltan-  und  email-malen.- 
^.eipsic  1767.  8vo.  p.  82.     Fontanieu,  p.  16. 
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as^  ealled  the  precipitate,  or  gold-calx,  of  Cassius, 
gold-purple,  or  mineral-purplet.* 
.  This  Cassius,  from  whom  it  takes  its  name, 
was  called  Andrew,  and  because  both  the  father 
and  son  bad  the  same  christian  name,  they  have 
.been  often  confounded  with  each  other.  The 
fofcber  was  secretary  to  the  duke  of  Schleswig,  and 
istnot  known  as  a  man  of  letters :  but  the  son  is 
celebrated  as  the  inventor  or  preparer  of  the 
jgdid^purple,  and  of  a  bezoar-essence.  He  took 
the  degree  of  doctor  at  Leyden,  in  163S,  prac- 
tised physic  at  Hamburgh,  and  was  appointed 
physician  in  ordinary  to  the  bishop  of  Lubec.  As 
far  as  I  know,  he  never  published  any  thing  re- 
specting his  art ;  but  this  service  was  rendered  to 
the  public  by  bis  son,  who  was  born  at  Ham- 
burgh, and  resided  as  a  physician  at  Lubec.  He 
was  the  author  of  a  well-known  treatise,  now  ex- 
ceedingly scarce,  entitled  :  Thoughts  concerning 
that  last  and  most  perfect  rvork  of  nature,  and  chief 
of  metals  J  gold,  its  zvonderful proper  ties,  generation^ 
affections,  effects,  andftness  for  the  operations  of 
firt ;  illustrated  by  experiments.^ 

•  Some  excellent  remarks  respecting  the  preparation  of  this  gol^ 
purple,  which  is  rather  difficult,  may  be  found  in  Vart  dejaire  les 
cristaujc  colorh  imiians  les  pierres  pr^cieuses,  par  M.  Fontanieu,  Paris 
1778,  8vo.  p.  11.  Lewis,  Zusammenhang  der  kunste.  Zurich  1764, 
8vo.  i.  p  276.  Baume,  Experimental  Chemie,  iii.  pp.87,  109,  30Q. 
The  latter  gives  a  different  method  of  preparing  the  gold,  which  he 
caHs  reducing  it  to  a  calx  by  quick-silver. 

+  The  original  title  runs  thus :  De  extrenio  illo  et  pcrfectissimo 
naturx  opificio  ac  principc  terrenorum  sidere,  auio,  ct^dm\T;\Tv^^«yas» 
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From  this  work  it  will  be  easily  understood 
why  the  author  does  not  give  himself  out  as  the 
inventor  of  the  gold-purple,*  which  he  is  com- 
monly supposed  to  be,  at  which  Lewis  is  much 
astonished.  It  is  seen  also  by  it  that  Leibnitz 
calls  him  improperly  a  physician  at  Hamburgh, 
having  probably  Confounded  the  father  and  son 
together,  t  Upon  the  whole,  it  is  not  proved 
that  any  of  the  Cassius's  was  the  inventor  of  the 
above  precipitate,  else  it  would  certainly  not 
have  been  omitted :}:  in  this  treatise ;  and  mention 
of  gold-purple  is  to  be  found  in  the  works  otf 
several  old  chemists.  § 

Something  of  this  kind  has,  doubtless,  been 
meant  by  the  old  chemists,  when  they  talk  of  red 
lions,  the  purple  soul  of  gold,  and  the  golden 
mantle ;  but  what  thev  wished"  to  conceal  under 
these  metaphors,  I  am  not  able  to  conjecture.    In 

natura^  generatione^  affectionibus,  effectis,  atque  ad  operationes  artis 
habitudine,  cogitata^  experimentis  illustrata.   Hainburgi  1 685.  8vo. 

•  John  Molleri  Cimbria  literata.    Havniae  1774.  fol.  i.  p.  88. 

t  Miscellanea  Berolinensia,  i.  p.  94. 

J  We  find  nothing  more  than  the  following  words :  Est  tamen 
modus  adhuc  alius,  quique  hactenus  secretiorfuit,  quo,persingularem 
muri  mediante  liquore  Jovis  prcedpitationem,  sulphur  ejusjixum  ele- 
ganier  extravertilur.  The  author  shows  only,  in  a  brief  manner, 
in  how  many  ways  this  precipitate  can  be  used :  but  he  makes  no 
mention  of  the  employing  it  in  colouring  glass. 

§  I  cannot,  however,  affirm  that  the  vasa  murrhina  of  the  ancients 
were  a  kind  of  porcelain  coloured  with  this  calx  of  gold.  This  is 
only  a  mere  conjecture,  to  be  seen  in  Oeuvres  de  M.  Bosc  d* Antic. 
P^Lris  1780.  2  vol.  12mo.  i.  p.  230. 
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the  year  1606,  when  Libavius  published  his  Al* 
chemy,  the  art  of  making  ruby-glass  must  have 
been  unknown.  He  indeed  quotes  an  old  receipt 
for  making  rubies ;  and  conjectures,  that  because 
the  real  stones  of  the  same  name  are  found  in  the 
neighbourhood  of  gold  mines,  they  may  have  ac- 
quired their  colour  from  that  metal ;  and  that,  by 
means  of  art,  glass  might  be  coloured  by  a  solu«* 
tion  of  gold.*  The  later  chemists,  however,  and 
particularly  Achard,  found  no  traces  of  gold,  but 
of  iron,  in  that  precious  stone. f  The  idea  which 
libavius  conceived  from  a  false  deduction,  has 
nevertheless  been  confirmed  by  experience. 

Neri,  who  lived  almost  at  the  same  time  as  Li- 
bavius,:{;  was  better  acquainted  with  the  gold* 
purple,  though  his  receipt  is  very  defective.  Ac- 
cording to  his  directions,  the  gold  solution  must 
be  evaporated,  and  the  residue  suffered  to  remain 
over  the  fire  until  it  becomes  of  a  purple  colour. 

*  Rubini  frequentes  sunt  circa  montem  piniferum,  ubi  et  auri 
rense.  Consentaneum  est,  principia  auri  ibi  degenerare  in  banc  gem* 
foam.  Ex  tinctura  auri  rubea  in  liquorem  seu  oleum  .soiuta,  et 
crystalli  liquore  potissimum,  non  incommode  fieri  posse  judicaverim. 
Alchymia  Andreas  Lilavii,  Franc  I606.  fol.  ii.  tract,  i.  c.  34.  p.  88. 

f  See  Gotting.  Gel.  Anzeigen,  1778.  p.  177 . 

J  It  is  well  known  that  Neri*s  works  are  translated  into  Kunkel's 
Ars  vitraria;  the  edition  of  which  published  at  Nuremberg  in  1743 
I  have  in  my  possession.  The  time  Neri  lived  is  not  mentioned  in 
the  Dictionary  of  Learned  Men ;  but  it  appears,  from  the  above  edi- 
tion of  Kunkel,  that  he  was  at  Florence  in  1601 ,  and  at  Antwerp  in 
1609.  The  oldest  Italian  edition  of  his  works  1  have  ever  seen  is 
.  Larte  velraria — del  R.  P.  Antonio  Neri,  Fiorentino,  In  Venetia, 
1663.     The  first  edition,  however,  must  be  older. 
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One  may  readily  believe  that  this  colour  will  be 
produced  ;  but  glass  will  scarcely  be  coloured 
equally  through  by  this  powder,  and  perhaps  some 
of  the  gold  particles  will  show  themselves  in  it 
Kunkel  affirms,  and  not  without  reason,  that  some- 
thing  more  is  necessary  to  make  rubies  by  means 
of  gold ;  but  he  has  not  thought  proper  to  tell  us 
what  it  is.* 

Glauber,  who  wrote  his  Philosophical  Furnace^ 
about  the  middle  of  the  1 7th  century,  appears  to 
have  made  several  experiments  with  the  gold^pur- 
ple.  He  dissolved  the  metal  in  aqua-regia ;  pre- 
cipitated it  by  liquor  of  flint,  and  melted  into  glass 
the  precipitate,  which  contained  in  it  abundance  of 
vitreous  earth.  X 

None,  however,  in  the  17th  century,  under- 
stood better  the  use  and  preparation  of  gold- 
purple  than  John  Kunkel,  who,  after  being  en- 
nobled by  Charles  XI,  king  of  Sweden,  as- 
sumed the  name  of  Lowenstiern.  He  himself 
tells  us,  that  he  made  artificial  rubies  in  great 
abundance,  and  sold  them,  by  weight,  at  a  high 

•  Neri,  b.  vii.  c.  129.  pp.  167  and  174. 

t  I  am  acquainted  with  the  Amsterdam  Latin  edition  of  1 651 ,  in 
four  small  volumes,  octavo,  where  the  passage  to  which  I  allude  is 
to  be  found  in  vol.  iv.  p.  7S.  In  the  common  Grennan  edition, 
Giauberi  Opera  Chymica,  Franc.  l658  and  1659,  2  vol.  quarto,  it  is 
in  vol.  ii.  pp.  125,  243.  Lewis  says,  that  Furnus  PhilosopMais  vfzs 
printed  as  early  as  1648. 

\  Glauber  first  made  known  liquor  of  flint,  and  recommended  it 
for  several  uses,  as  Ettmuller  says  in  Collegium  pharmaceut.  See 
Jf.  Ettmullen  Opera,  Geneva  1736,  4  vol.  fol.  ii.  p.  17O. 
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price.  He  says,  he  made  for  the  elector  of 
Cologne  a  cup  of  ruby  glass,  weighing  not  less 
than  twenty-four  pounds,  which  was  a  full  inch 
in  thickness,  and  of  an  equally  beautiful  colour 
throughout.  He  employed  himself  most  on  this 
art  after  he  engaged  in  the  service  of  Frederic 
William  elector  of  Brandenburg,  in  the  year 
1679.  At  that  time  he  was  inspector  of  the  glass- 
hous^  at  Potsdam ;  and,  in  order  that  the  art  of 
making  ruby-glass  might  be  brought  to  perfection, 
the  elector  expended  1600  ducats.  A  cup  with  a 
cover,  of  this  manufacture,  is  still  preserved  at 
Berlin.*  Kunkel,  however,  has  no  where  given  a 
full  account  of  this  art.  He  has  only  left  in  his 
works  a  few  scattered  remarks,  which  I^wis  has 
collected/]' 

In  the  year  1684,  earlier  than  Cassius,  John 
Christian  Orschal  wrote  his  well-known  work 
Sol  sine  veste^X  in  which  he  treats,  more  intelli- 
gibly than  any  one  before  him,  of  the  manner  of 
fnaking  ruby-gl,ass.  He,  however,  confesses  that 
Cassius  first  taught  him  to  precipitate  gold  by 
means  of  tin ;  that  Cassius  traded  in  glass  coloured 
with  this  precipitate,  and  that  a  good  deal  of  colour- 

•  Nicolai  Beschreibung  der  Residenzstadle  Berlin  und  Potsdam, 

ii.  p.993- 

f  Lewis,  ZusammenhangderKunste.  Zurich  1764.  2  vol.  octavo. 

i.  p.  279' 

]  The  first  edition  was  printed  at  Augsburg,  in  duodecimo,  and 
the  same  year  at  Amsterdam.  It  has  been  often  printed  since,  as  in 
1739,  in  three  vol.  quarto,  without  name  or  place. 
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ed  glass  was  then  made  at  Freysingen^  but  that  the 
art  was  kept  very  secret.  As  Orscbal  deserves 
that  his  fate  should  be  better  known^  I  shall  here 
mention  the  following  few  particulars  respecting 
him.  About  the  year  1 682  he  was  at  Dresden,  in 
the  service  of  John  Henry  Rudolf,  from  whom  he 
learnt  many  chemical  processes,  and  particularly 
amalgamation,  by  which  he  gained  money  after* 
wards  in  Bohemia.  After  this  he  was  employed 
at  the  mines  in  Hesse ;  but  he  brought  great 
trouble  upon  himself  by  polygamy  and  other 
irregularities,  and  died  in  a  monastery  in  Po» 
land.* 

Christopher  Grummet,  who  was  Kunkel's  assist- 
ant, wrote,  in  opposition  to  Orschal,  his  known 
treatise  Sol  non  sine  veste,  which  was  printed  at 
Rothenburg,  in  168A,  in  duodecimo.^  In  like 
manner,  an  anonymous  author  printed  against 
Orschal,  at  Cologne,  in  1684,  another  work,  id 
duodecimo,  entitled  Apelles  post  tabulam  obser^ 
vans  maculas  in  Sole  sine  veste.  The  dispute, 
however,  was  not  so  much  concerning  the  use>of 
gold'purple,  as  the  cause  of  the  red  colour,  and 
the  vitrification  of  gold. 

It  is  worthy  of  remark,  that  Kunkel  affirms  he 

♦  So  we  are  told  in  J,  II*  Rudolf's  Dresdensis  Elementa  AmalgO' 
maiioniSf  first  printed  at  Arnstadt  in  171S.  4to. 

f  A  French  translation  of  Orschal  and  Grummet  is  added  to  VAri 
de  la  verririe  de  Neri,  Merret  et  Kunkel.  Paris  17^S>  4to.  The 
editor  is  the  Baron  de  Holbach^  who,  however,  has  not  put  his  name 
to  the  work. 
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could  give  to  glass  a  perfect  ruby-red  colour  with- 
out gold ;  which  Orschal  and  most  chemists  have 
however  doubted.  It  is  nevertheless  said,  that 
Kriiger,  who  was  inspector  of  the  glass-houses 
at  Potsdam,  under  Frederic  William  king  of 
Prussia,  discovered  earlier  the  art  of  making 
ruby-glass  without  gold,  and  that  a  cup  and  cover 
of  cut  glass  made  in  this  manner  is  still  preserved 
at  Berlin.  * 

Painting  on  glg^ss  and  in  enamel,  and  the  pre- 
paration of  coloured  materials  for  mosaic  work, 
may,  in  certain  respects,  be  considered  as  branchej^ 
of  the  art  of  colouring  glass ;  and  in  all  these 
a  beautiful  red  is  the  most  difficult,  the  dearest, 
and  the  scarcest.  When  the  old  master-pieces 
of  painting  on  glass  are  examined,  it  is  found 
either  that  the  panes  have  on  one  side  a  trans- 
parent red  varnish  burnt  into  theui,  or  that  the 
pieces  which  are  stained  through  and  through, 
are  thinner  than  those  coloured  in  the  other  man- 
ner.f  It  is,  therefore,  extremely  probable  that 
the  old  artists,  as  they  did  not  know  how  to  give 
to  thick  pieces  a  beautiful  transparent  red  co- 
lour, employed  only  iron,  or  manganese,  which 

*  Nicolai,  ut  supra. 

f  See  Petet  le  VieiFs  Kunsi  aufglas  tu  malen,  Nuremberg  177(), 
4to.  ii.  p.  25.  This  singular  performance  must,  in  regard  to  history, 
particularly  that  of  the  ancients,  be  read  with  precaution.  Seldom 
has  the  author  perused  the  works  which  he  quotes ;  sometimes  one 
cannot  find  in  them  what  he  assures  us  he  found,  and  very  often  he 
misrepresents  their  words. 
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pigment,  as  already  observed,  easily  becomes  iii 
a  strong  heat  blackish  and  muddy.*  Enamel^ 
painters,  however,  were  for  a  long  time  obliged 
to  be  contented  with  it.  A  red  colour  in  mosaic 
work  is  attended  with  less  difficulty,  because  no 
transparency,  nay  rather  opacity,  is  required.  At 
f  Rome  those  pieces  are  valued  most  which  have 
'  the  beautiful  shining  red  colour  of  the  finest  seal- 
ing-wax. We  are  told  by  Ferber  that  such  pieces 
were,  at  one  time,  made  only  by  a  mao  named 
Mathioli,  and  out  of  a  kind  of  copper  dross ;  at 
present  there  are  several  artists  in  that  city  who 
prepare  these  materials,  but  they  are  not  able  to 
give  them  a  perfect  high  colour,  f 


SEALING-WAX. 

Writers  on  diplomatics  mention,  besides  metals, 
five  other  substances  on  which  impressions  were 
made,  or  with  which  letters  and  public  acts  were 
sealed,  viz.  terra  sigillaris^  cement,  paste,  com- 
mon wax,  and  sealing-wax.  J    The  terra  sigiUarU 

•  In  what  the  art  of  Abraham  Helraback,  a  Nuremberg  artist, 
consisted,  I  dp  not  know.  Doppelmeyer,  in  his  Account  of  the  ma- 
thematicians and  artists  of  Nuremberg,  printed  in  1730,  says  that  he 
fortunately  revived,  in  17 17,  according  to  experiments  made  in  • 
glass-house,  the  old  red  glass ;  the  proper  method  of  preparing  whieh 
had  been  long  lost. 

f  Ferber's  Briefe  aus  Welschland.    Prague  1773.  8vo.  p.  114. 

X  Gattererl  Elementa,  artis  diplomaticse.  Groettingac  1765.  '4t9» 
p.  285. 
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was  used  by  the  E^ptians,  and  appears  to  have 
been  the  first  substance  employed  for  sealing.* 
The  Egyptian  priests  bound  to  the  horns  of  the 
cattle  fit  for  sacrifice  a  piece  of  paper;  stuck 
upon  it  some  sealing-earth,  on  which  they  made 
an  impression  with  their  seal;  and  such  cattle 
only  could  be  offered  up  as  victims.f 

Lucian  speaks  of  a  fortune-teller  who  ordered 
those  who  came  to  consult  him  to  write  down  on 
a  bit  of  paper  the  questions  they  wished  to  ask, 
to  fold  it  up,  and  to  seal  it  with  clay,  or  any 
other  substance  of  the  like  kind.  J  Such  earth 
seems  to  have  been  employed  in  sealing  by  the 
Byzantine  emperors ;  for  we  are  told,  that  at  the 
second  council  of  Nice,  a  certain  person  defended 
the  worship  of  images  by  saying,  no  one  believed 
that  those  who  received  written  orders  from  the 
emperor,  and  venerated  the  seal,  worshipped  on 
that  account  the  sealing-earth,  the  paper,  or  the 
lead.  § 

*  It  is  singular  that  Pliny  denies  that  the  Egyptians  used  seals : 
Hon  signat  Oriens  aut  ^gyptus  etiam  nunc,  litteris  contenta  solis. 
lib.  xxxiii.  c.  1 .  Herodotus  however,  and  others,  prove  the  con- 
traiy;  and  Moses  speaks  of  the  seal-rings  of  the  Egyptians.  See 
Goguet. 

•f  Zi}/AC(/yfrau  06SKm  irtpi  tol  xiptoi  iTJcctttv,  Kou  Sttutk  yiiv  ^fioatrpidoi 
hcnrKoLvaSf  imSaKKu  roy  ZaxrCXtov,  Herodot.  lib.  ii.  C.  38.  edit.  Franco- 
fnrti  16O8.  fol. 

^  IXXw  r»(o^rM.   Lucian.  in  Pseudomant. 

§  'O  tiiJitwrtv  fiaatkims  ^t^&fAtwe,  xcu  &ai[»0'oi/Atwg  r^v  cfpayt^f  ou  Toy  9n)Xo» 
irtftJirtVf  q  ri^y  x^pnjy,  ij  rh  ftoAv^oy,  ^ixx3h— Act.  iv.  ap.  Bin.  tom.  iii. 

VOL.  I.  P 


SIO  HISTORY   OF    INVENTIONS. 

Cicero  relates,  that  Verres  having  seen  in  tbe 
hands  of  one  of  his  servants,  a  letter  written  to 
him  from  Agrigentum,  and  having  observed  on  it 
an  impression  in  sealing-earth  (cretula)^  he  was 
ISO  pleased  with  it  that  he  caused  the  seal-ring  with 
which  it  was  made  to  be  taken  from  the  possessor.* 
The  same  orator,  in  his  defence  of  Flaccus,  prcK 

GoDoil.  part.  i.  p.  356.  Whether  the  yq  tnifuar^ty  howe?er>  of  fia* 
rodotus  and  the  irvixo;  of  Lucian  and  of  the  Byzantine  b«  the  same 
kind  of  earthy  can  be  determined  with  as  little  certainty  as  whether 
the  creta,  called  by  some  Roman  authors  a  sealin^Hearth,  be  diflenst 
from  both. 

*  Cum  Valentino  ejus  interpreti  epistola  Agrigento  allata  ieiae^ 
casu  signum  iste  animadvertit  in  cretula ;  placuit  ei ;  exquisivit  mndt 
esset  epistola;  respondtt,  Agrigento:  iste  litteras  ad  quos  sokbat, 
misit,  ut  is  annulus  ad  se  primo  quoqne  tempore  afierretur.  Ita  lil- 
teris  istius  patrifamilias,  L.  Titio  cuidam^  civi  Romano^  annulus  de 
digito  detractus  est.    Oral,  in  Verrem,  iv.  c.  9. 

In  the  above  passage  some  instead  of  cretula  read  cerula.    I  shall 
here  take  occasion  to  remark,  also,  that  in  the  Acts  of  the  Councfl 
of  Nice  before  mentioned,  instead  of  tijKov  some  read  jiiipov :  but  I  do 
not  see  a  sufficient  reason  for  this  alteration,  as  in  the  before-quoted 
passage  of  Lucian  it  is  expressly  said,  that  people  sealed  jtijp6  i}  w^kS, 
Reiske  himself,  who  proposes  that  amendment,  says,  that  'rr^\l9  may 
be  retained.    Stephen,  however,  does  not  give  that  meaning  to  thlf 
word  in  his  Lexicon.    Pollux  and  Hesychius  tell  us,  that  the  Atha> 
nians  called  sealing-earth  also  pCvov,    The  former,  Onomast,  x.  14, 
59,  says,  Non  ignorandum,  quod  ceram  signando  idoneam,  r^y  hnrk* 
8110V  hg  r\  xoLTOL<mixatntff^cu  x>jpoy,  veteres  ^oVov  nominaverunt  et  f^hrwff  ut 
in  Lysistrate  Aristophanes :  et  nihil  ita  bene  conclusum  esse,  quin 
obsignationes,  fCmug,  avellatis :  and  the  latter,  'Nttov  Arrmo)  to»  he  rtt 
a^paytiae  xriplv  \tywffn :  Attici  f>6frov  vocant  ceram  cujus  ad  sigiOa  iisiia 
est.    Stephen  says,  in  his  Lexicon,  vol.  iii.  p.  727,  that  rhyp9$,  ic 
this  sense,  occurs  in  Cicero*s  Letters  to  Atticus :  In  v.  1.  aimofadir" 
Ugi  ct  apud  Cic.  in  ep.  ad  Att.  rhypos  pro  ceris  sive  formis  uttdt  sE 
gilla  fiebant,  fortasse  a'titn  vetuatatis.    But  though  Cceltus  Rboda 
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duced  an  attestation  sent  from  Asia,  and  proved 
its  luithfsnticity  by  its  being  sealed  with  Asiatic 
aaaling*Qartb ;  with  which,  said  he  to  the  audi^ 
tpi?,  as  you  daily  see,  all  public  and  private 
letter^  ia  Asia  are  sealed :  and  he  showed,  on  the 
Other  band,  that  the  testimony  brought  by  the 
ftpcuft^  was  false,  because  it  was  sealed  with  wax, 
and  for  that  reason  could  not  have  come  from 
Asia.^  The  scholiast  Servius  relates,  that  a 
fiibyl  received  a  promise  from  Apollo,  tliat  she 
i^qld  live  as  IcHig  as  she  did  not  see  the  earth  of 
the  island  Erythnea  where  she  resided  ;  that  she 
Iberefore  quitted  the  place,  and  retired  to  Cumse, 
where  &h^  became  old  and  decrepid ;  but  that 
iMkving  received  a  letter  sealed  with  Erythraean 
earth  (creta),  when  she  saw  the  seal  she  instantly 
expired,  f 
No  one,  however,  will  suppose  that  this  earth 

l^mis  mentions  the  same  thing.  Lection,  Antiq,  xxi.  193,  in  ^e  fbt- 
lowing  urords,  Pro  caeris  quoque  in  epistolis  ad  Atticum  le^mus 
rhypos,  de  vetustatis  ratione  nomenelatara  accersita;  that  expression 
ii  not  to  be  founds  at  present,  in  Cicero. 

*  Haec  quae  a  nobis  prolata  laudatio>  obsignata  erat  creta  ilia  Asi- 
atica,  quse  fere  est  omnibus  nota  nobis,  qua  utuntur  omnes  non  modo 
in  publicis,  sed  etiam  in  privatis  litteris,  quas  quotidie  videmus  mitti 
a  publicanis,  ssepe  unicuique  nostrum.  JNeque  enim  testis  ipse,  signo 
inspecto,  falsum  nos  proferre  dixit  ^  sed  levitatem  totius  A  six  pro- 
tulit,  de  qua  nos  et  libenter  et  facile  concedimus.  Nostra  igitur  lau- 
4atio  -  -  -  consignata  creta  est^  in  illo  autem  testimonio,  quod  accu- 
satori  dicitur  datum,  9eraffl  esse  videmus.— Ora/.  pro  Flacco,  c.  l6. 

f  SibyUaaa  Apollo  pio  moredikaut,  et  ei  obtuUt  poscendi  quod 
▼ellet  arbitrium.    Ilia  baiuit  ar^naia  n»pibu9,  et  tun  lowgfua  ^i^fm 

p2 
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was  the  same  as  that  to  which  we  at  present  grve 
the  name  of  cretUy  chalk ;  for  if  it  was  a  ^natural 
earth  it  must  have  been  of  that  kind  called  potters- 
clay,  as  that  clay  is  capable  of  receiving  an  im- 
pression and  of  retaining  it  after  it  is  hardened  by 
drying.  That  the  Romans,  under  the  indefinite 
name  of  creta^  often  understood  a  kind  of  potters- 
earth,  can  be  proved  by  many  passages  of  their 
writers.  Columella  speaks  of  a  kind  of  chalk  of^ 
which  wine-jars  and  dishes  were  made.*  Virgil 
calls  it  tough ;  f  and  the  ancient  writers  on  agri- 
culture give  the  same  name  to  marl  which  was 
employed  to  manure  land. :{;  Notwithstanding 
all  these  authorities,  I  do  not  clearly  comprehend 
how  letters  could  be  sealed  with  potters-clay,  as 

poposcit.  Cui  Apollo  respondit^  id  fieri  posse,  si  Erythraeam,  in  qua. 
habitabat,  insulam  relinqueret,  et  earn  nunquam  videret.  Prefects, 
igitur,  Cuxnas  tenuit ;  et  illic  defecta  corporis  viribus  vitam  in  ada. 
voce  retinuit.  Quod  cum  cives  ejus  cognovissent,  sive  invidia  sive 
eommiseratione  commotio  ei  epistolam  miserunt  creta  antique  more 
siglhatam^  qua  visa,  quia  erat  de  ejus  insula,  in  mortem  solata  est-^ 
Strv,  ad  lib.  vi.  JEneid,  p.  1037- 

*  £x  ea  creta  qua  fiunt  amphorae^  lata  vasa  in  modom  pattnanutt- 
fierijubebat.  Lib.xii.  c.  43. 

f  £t  creta  solidanda  tenaci.  Georg,  i.  y.  179. 

J  Creta  fossica,  qua  stercorantur  agri.  Varro,  i.  7.  8. — ^It  appears 
also,  that  the  ^djXo;  of  the  Greeks  signified  a  kind  of  potters-earth -> 
Tho&e  who  do  not  choose  to  rely  on  our  dictionaries,  need  only  t^ 
read  the  ancient  Greek  writers  on  husbandry,  who  speak  of  Afipttym^ 
rnK£t  ipytKK<xj^tt.  See  Geopon,  x.  c.  75.  12.  and  ix.  c.  10.  4.  Tha.^ 
many  kinds  of  sealing-earth,  without  being  burnt,  will  long  retaisx 
an  impression,  is  proved  by  the  sealed-earths  preserved  in  oar  apothtf* 
caries*  thopt^  and  collections  of  natural  history. 
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It  does  not  adhere  with  sufficient  force  either  to 
Unen,  of  which,  in  ancient  times,  the  covers  of  let- 
ters were  made,  or  to  parchment;  as  it  must  be  laid 
on  very  thick  to  have  a  distinct  impression ;  as  it 
is  long  in  drying,  and  is  again  easily  softened  by 
moisture ;  and,  at  any  rate,  if  conveyed  by  post 
at  present,  it  would  be  crumbled  to  dust  in  going 
only  from  Hamburgh  to  Altona.  I  can  readily 
believe  that  the  Roman  messengers  employed 
more  skill  and  attention  to  preserve  the  letters 
committed  to  their  care  than  are  employed  by 
our  postmen ;  but  the  distance  from  Asia  to  Rome 
is  much  greater  than  that  from  Hamburgh  to 
Altona. 

But  may  there  not  be  as  little  foundation  for  the 
ancient  expression  creta  Asiatica^  Asiatic  earth,  as 
for  the  modern  expression,  cera  Hispanica^  Spanish 
wax  ?  May  not  the  former  have  signified  a  kind  of 
coarse  artificial  cement?  These  questions  might  be 
answered  by  those  who  have  had  an  opportunity  of 
examining,  or  only  seeing,  the  sigilla  cretacea  in 
collections  of  antiquities.  We  are  assured  that  such 
are  still  preserved ;  at  least  we  find  in  Ficoroni  * 
the  representation  of  six  impressions  which,  as  he 
tells  us,  consisted  of  that  earth.  In  that  author, 
however,  I  find  nothing  to  clear  up  my  doubts ; 
he  says  only  that  some  of  these  seals  were  white ; 

*  I  piombi  antichi^  opera  di  Francesco  de  Ficoroni.    In  Roma 
1740.  4to.  p.  1 6.  Sigilli  de  creta^  tanto  piii  curiosi,  quanto  piil  ran. 
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others  of  a  ^y  colour,  like  ashes;  others  fed,  imd 
others  brown.  They  seem  all  to  have  been  en- 
closed in  leaden  cases.  Could  h  be  provi^  thftt 
each  letter  was  wrapped  round  with  a  thread,  and 
that  the  thread,  as  in  the  seals  affixed  to  diplomat, 
was  drawn  through  the  covering  of  the  seal,  the 
difficulty  which  I  think  occurs  in  the  use  of  tbeM 
earths,  as  mentioned  by  the  ancients,  would  en^ 
tirely  disappear.*  It  seems  to  me  remarkaUe 
ftat  neither  Theophrastus  nor  Pliny  says  any 
thing  of  the  Asiatic  creta^  or  speaks  at  all  of  seal* 
ing-earth ;  though  they  have  carefully  enumerated* 
all  those  kinds  of  earth  which  are  worth  notice  on 
account  of  any  use. 

In  Europe,  as  far  as  I  know,  wax  his  been 
tVery  where  used  for  sealing  since  the  eariie&t 
Ages.  Writers  on  diplomatics,  however,  are  not 
agreed  whether  yellow  or  white  wax  was  first 
employed ;  but  it  appears  that  the  forttier,  <m  ac- 
Count  of  its  low  price,  must  have  been  first 
tthd  principally  used,  at  least  by  private  persons^ 
tt  is  probable,  also,  that  the  seals  of  diplomat 
were  more  durable  when  they  consisted  of  yellow 
wax ;  for  it  is  certain  that  white  wax,  which 
loses  a  great  part  of  its  inflammable  substance, 
is  more  brittle,  and  much  less  durable.     Many 

*  Heineccius  and  others  think  that  the  atnphorce  vitrecB  (UligefUer 
gypsatce,  in  Petronius,  were  sealed ;  but  it  is  much  more  probable 
that  they  were  only  daubed  ov^  er  dosed  with  gypsott^  for  thfc  same 
feason  tlmt  wt  (Hteli  (Dur  ^caiks. 


i0alB  also  may  at  present  be  conridered  white 
which  were  at  first  yellow ;  for  not  only  does 
vax  highly  bleached  resume,  in  time,  a  dirty 
yellow  colour,  but  yellow  wax  also,  in  the 
course  c^  years,  loses  so  much  of  its  colour  as 
to  become  almost  like  white  wax.  This  perhaps 
may  account  for  the  oldest  seals  appearing  to  be 
of  white,  and  the-  more  modern  of  yellow  wax. 
These,  however,  are  conjectures  which  I  submit, 
with  deference,  to  the  determination  of  those  versed 
in  diplomatics. 

•  In  the  course  of  time,  sealing-wax  was  coloured 
red ;  and  a  good  deal  later,  at  least  in  Germany, 
bat  not  before  the  fourteenth  century,  it  was 
coloured  green,  and  sometimes  black.  I  find  it 
nemarked  that  blue  wax  never  appears  on  diplomas; 
and  I  may,  indeed,  say  it  is  impossible  it  should 
appear;  for  the  art  of  giving  a  blue  colour  to  wax 
has  never  yet  been  discovered;  and  in  old  books, 
such  as  that  of  Wecker,  we  find  no  receipt  for  that 
purpose.  Later  authors  have  pretended  to  give 
directions  how  to  communicate  that  colour  to  wax: 
but  they  are  altogether  false ;  for  vegetable  dyes, 
when  united  with  wax,  become  greenish,  so  that 
the  wax  almost  resembles  the  hip-stone;  and 
earthy  colours  do  not  combine  with  it,  but,  in 
flaelting,  fall  again  to  the  bottom.  A  seal  of  blue 
wax,  not  coloured  blue  merely  on  the  outer  sur- 
face, would  be  as  great  a  rarity  in  the  arts  as  ii) 
diplomatics,  and  would  alSford  matter  of  speQu- 
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lation  for  our  chemists;  but  I  can  give  thmn 
no  hopes  that  such  a  thing  can  ever  be  pro- 
duced. The  emperor  Charles  V  in  the  year 
1524  granted  to  Dr.  Stockamar,  of  Nuremberg, 
the  privilege  of  using  blue  wax  in  seals :  a 
favour  like  that  conferred,  in  1704,  on  the 
manufactories  in  the  principality  of  Halberstadt 
and  the  county  of  Reinstein,  to  make  indigo 
from  minerals:  It  was,  certainly,  as  difficult 
for  the  doctor  to  find  blue  wax  for  seals,  as 
for  the  proprietors  of  these  manufactories  to  dis- 
cover indigo  "in  the  earth.* 

Much  later  are  impressions  made  on  paste  oc 
dough,  which  perhaps  could  not  be  employed 
on  the  ancient  parchment  or  the  linen  covers  of 
letters,  though  in  Pliny's  time  the  paper  then  m 
use  was  joined  together  with  flour  paste.f  Proper 
diplomas  were  never  sealed  with  wafers  ;  and  in 
the  matchless  diplomatic  collection  of  H.  Gatterer 
there  are  no  wafer  seals  much  above  two  hundred 
years  old.  From  that  collection  I  have  now  in  my 
possession  one  of  these  seals,  around  the  impression 
of  which  is  the  following  inscription,  Secretum  ci- 
mum  in  Ulmay  1474 ;  but  it  is  only  a  new  copy  of 
a  very  old  impression.   Kings,  however,  before  the 

*  Ceruleae  cerae  licet  nullus  fere  usus  sit,  refert  tamen  Dietber  ad 
Besold^  yocewax,  Carolum  V  Imp.  doctori  Stockhamero  Norimber* 
gensi  anno  1524  priTilegium  tali  cera  utendi  dedisse.  J.  M.  HeineccH 
Syniflgmd  de  veteribus  sigillis*   Francof.  et  Lips.  1719*  ^ol*  p*  55. 

^  Farinay  qua  charts  glutinantur.    Plin.  lib.  xxii.  c.  25.. 
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inventioD  of  sealbg-wax,  were  accustomed  to  seal 
their  letters  With  this  paste.^ 

Heineccius  and  others  relate  that  maltha  also  was 
employed  for  seals.  This  word  signifies  a  kind  of 
cement,  formed  chieflj  of  inflammable  substances, 
and  used  to  make  reservoirs,  pipes,  &c.  water- 
ti^t.  Directions  how  to  prepare  it  may  be  found 
in  the  writers  on  agriculture,  Pliny,  Festus,  and 
others;.  The  latter  tells  how  to  make  it  of  a  com- 
position of  pitch  and  wax :  f  but  neither  in  that 
author  nor  in  any  other  have  I  found  proofs  that 
letters  were  sealed  with  it,  or  that  seals  of  it  were 
affixed  to  diplomas;  for  the  words  of  Pollux  cera 

qua  tabella  judicum  obliniebatur^X  ^^^^  admit  of 
a  different  explanation.  If  maltha  has  been,  in 
reality,  used  for  seals,  that  mixture  may  be  con- 
sidered as  the  first  or  oldest  sealing-wax,  as  what 
of  it  is  still  preserved  has  been  composed  of  re- 
sinous substances* 

Some  writers  §  assert,  upon  the  authority  of  Le- 
beuf  II,  that  sealing-wax  was  invented  about  the 

•  Trotz,  Not.  in  prim,  scribendi  origine^  p.  73,  74. 

\  Maltha  dicitur  a  Graecis  pix  cum  cera  mixta.  Festi  et  Flacci  de 
ftofkm  tig,  lib.  XX.  edit.  Dacerii,  Lut.  Par.  l681 .  4to.  p.  £24.  Hesi- 
chius  calls  this  cement  fUfuxKyfih^v  xij/)^y.  Pallad.  lib.  i.  c.  I7.  Plin. 
lib.  xxxvi.  c.  24. 

J  Lib.  viii.  c.  4. 

§  Nouveau  trait^  de  diplomatique,  par  deux  Rdigieux  B^n^ictina* 
Paris  1759.  4to.  iv.  p.  33. 

H  Memoires  concernant  Thistoire  d*Auxerre^  par  Lebeuf.  Paris 
1743.  ii.  p.  517- 
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year  1640,  by  a  Frenchman  named  Rotisseaa;  bol 

that  author  refers  his  readers  toPapiUon,*  whd 

refers  again  to  Pometjt  so  that  the  last  appeant  to 

be  the  first  person  who  broached  that  opinion.  Ac* 

cording  to  his  account  Francis  Rousseau,  bom  not 

far  from  Auxerres ;  who  travelled  a  long  time  in 

Persia^  l^egu,  and  other  parts  of  the  East  Indies ; 

and  who  in  1692  resided  in  St.  Domingo,  was  tht 

inventor  of  sealing-wax.     Having,  while  he  lived 

at  Paris  as  a  merchant,  during  the  latter  ^j^eani  of 

the  reign  of  Louis  XIII,  who  died  in  1643,  lostatt 

his  property  by  a  fire,  he  bethought  himself  of  pi^ 

paring  sealing-wax  from  gum  lac,  as  he  had  seen 

it  prepared  in  India,  in  order  to  maintain  his  wtit 

and  five  children.    A  lady,  of  the  name  of  Loogue* 

yille,  made  this  wax  known  at  court,  and  caused 

Louis  XIII  to  use  it ;  after  which  it  was  purchased 

and  used  throughout  all  Paris.     By  this  article 

Rousseau^  before  the  expiration  of  a  year,  gained 

50,000  livres.     It  lurquired   the  name  of  cire 

tTEspagne^  Spanish  wax,  because  at  that  time  a 

kind  of  gum  lac,  which  was  only  once  melted,  and 

coloured  a  little  red,  was  <Jalled  Portugal  wax, 

cire  de  Portugal. :{;  ^ 

*  Bibliotheque  des  auteurs  de  Bourgogne,  par  Fabb^  P^pilkii. 
Dijon  1745.  2  vol.  fol.  ii.  p.  21?. 

f  Histoire  g^n6raledes  drogues^  par  k  Sieur  Pomet.   Paris  1735. 

S  vol.  4to.  ii.  p.  44.  i.  p.  28. 

}  This  Rousseau  appears  also  in  the  History  of  cochineal,  as  he 
sent  to  Pomet  a  paper  on  that  subject,  wrhich  was  contiadicted  by  tke 
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That  sealing-wax  was  either  very  little  or  not  at 
itll  known  in  Germany,  in  the  beginning  of  the 
sixteenth  century,  may  be  concluded  frcnn  its  not 
being  mentioned  either  by  Porta  or  Wecker; 
though  in  the  works  of  both  these  authors  there 
ai^  Tarious  receipts  respecting  common  wax,  and 
little^known  methods  of  writing  and  sealing.*  The 
fiMtner  says,  tiiat  to  open  letters,  in  such  a  man- 
ner as  not  to  be  perceived,  the  wax  seal  must  be 
heated  a  little,  and  must  be  then  carefully  sepa- 
rated from  the  letter  by  a  horse's  hair ;  and  when 
the  letter  has  been  read  and  folded  up,  the  seal 
must  be  again  dexterously  fastened  to  it.  This 
manoeuvre,  as  the  writers  on  diplomatics  remark, 
has  been  often  made  use  of  to  forge  public  acts  ; 
and  they  have,  therefore,  given  directions  how  to 
discover  such  frauds,  f  The  above  method  of 
opening  letters,  however,  can  be  applied  only  to 
common  wax,  and  not  to  sealing-wax:  had  the 

wdi-known  HumMr,  in  the  Journal  det  Scavans  for  i6g^.  He  is 
mentioned  also  by  Labat,  who  says  he  saw  him  at  Rochelle ;  but 
at  that  time  he  must  have  been  nearly  a  hundred  years  of  a^. 

•  Mr.  Von  Murr,  in  his  learned  Beschreihung  der  merkwftrdtg" 
ImUm  in  Nikrnhergy  Namb,  1778,  8vo.  p.  702,  says,  that  Spanish 
WKSL  was  not  invented,  or  at  least  not  known,  before  the  year  Ibbg. 
This  appears  ako  from  a  manuscript  of  the  same  year,  which  contains 
various  receipts  in  the  arts  and  medicine.  There  are  some  in  it  ibr 
making  the  common  white  sealing-wax  green  or  red. 

f  ^Quod  si  in  sigillo  antiquiori  prsetenso  reperiatnr  adhoc  sua  cere 
pingnedo,  magnaque  hinc  ejusdem  vel  aliqualis  saltem  mollities  et 
tractabilitas^  signum  est  sigillum  tale  partum  esse  supposititium  scri 
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latter  been  used  in  Wecker's  time,  be  would  have 
mentioned  this  limitation.* 

Whether  sealing-wax  was  used  earlier  in  the  East 
Indies  than  in  Europe,  as  the  French  think,  I  cannot 
with  certainty  determine.  Tavernier,')"  however, 
seems  to  say  that  the  gum  lac  produced  in  the 
kingdom  of  Asem  is  employed  there  not  only  for 
lackering,  but  also  for  making  Spanish  sealing-wax. 
I  must  confess  also  that  I  do  not  know  whether  tbe 
Turks  and  other  eastern  nations  use  it,  in  gene- 
ral.  In  the  collection  of  natural  curiosities  be- 
longing to  our  university,  there  are  two  sticks  of 
sealing-wax  which  professor  Butner  procured  from 
Constantinople,  under  the  name  of  Turkish  wax. 
They  are  angular,  bent  like  a  bow,  are  neither 
stamped  nor  glazed,  and  are  of  a  dark  but  pure  red 
colour.     Two  other  sticks  which  came  from  the 

sequioris.  Pari  quoque  ratione,  si  pars  slgilli  posterior,  qua  diplo- 
mati  annexum  antiquitus  sigillum  extitit,  simile  vel  pinguedinis  vel 
mollitiei  et  tractabilitatis  signum  prse  se  ferat,  cum  facies  anterior 
reliquas  habet  genuinae  aetatis  antiqultatisque  suae  notas  et  charac- 
teres:  dubium  vix  remanet,  sigillum  ex  antiquiori  diplomate  de* 
sumptum,  et  a  manu  recentiori  sigillo  alteri  annexum  fuisse.  Chronic. 
Godvic.  p.  lOS. 

*  Wecker  gives  directions  also  to  make  an  impression  witir  cal- 
cined gypsum,  and  a  solution  of  gum  or  isinglass.  Porta  knew  that 
this  could  be  done  to  greater  perfection  with  amalgam  of  quicksilrer ; 
an  art  employed  even  at  present. 

t  Tavernier,  in  his  Travels,  says,  that  in  Surat  gum  lac  is  n^elted, 
and  formed  into  sticks  like  sealing-wax.  Compare  with  this  Dappen 
Asia  oder  Ausfuhrliche  heschreibung,  &c.  Nuremberg,  168I.  fol. 
p.  237. 
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£ast  Indies  are  straight,  glazed,  made  somewhat 
thin  at  both  ends,  have  no  stamp,  and  are  of  a 
darker  and  dirtier  red  colour.  All  these  four  sticks 
seem  to  be  lighter  than  ours,  and  I  perceive  that 
by  rubbing  they  do  not  acquire  so  soon,  nor  so 
strong,  an  electrical  quality  as  our  German  wax  of 
moderate  fineness.  But  whether  tlie  first  were 
made  in  Turkey  and  the  latter  in  the  East  Indies; 
or  whether  the  whole  four  were  made  in  Europe, 
is  not  known.  That  sealing-wax,  however,  was 
made  and  used  in  Germany  a  hundred  years  be- 
fore Rousseau's  time,  and  that  the  merit  of  that 
Frenchman  consisted,  probably,  only  in  this» 
that  he  first  made  it  in  France,  or  made  the  first 
good  wax,  will  appear  in  the  course  of  what 
follows. 

The  oldest  known  seal  of  our  common  seal« 
ing-wax  is  that  found  by  Mr.  Roos,  on  a  letter 
written  from  London,  Aug,  3d,  1554,  to  the 
rheingrave  Philip  Francis  von  Daun,  by  his 
agent  in  England,  Gerrard  Herman.*  The  co- 
lour of  the  wax  is  a  dark  red ;  it  is  very  shining, 
and  the  impression  bears  the  initials  of  the  writer's 
name  G.  H.  The  next  seal,  in  the  order  of  time, 
is  one  of  the  year  156J,  on  a  letter  written  to  the 

*  BruchstCicke  betrefifend  die  beobachtung  der  pflichten  eines 
0taatsdieners ;  aus  den  handlungen  des  Raths  Dreitz,  nebst  bemer- 
kungen  vom  altesten  gebrauche  des  Spanischen  siegelwachses— 
JPrankfort  on  the  Mayne  1785.  4to.  p.  86;  where  the  use  of  these 
antiquarian  researches  is  illustrated  by  examples  worthy  of  notice. 
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couacil  of  Gorlit2  at  Breslau.  This  letter  was  found 
among  the  ancient  records  of  Gorlitz  by  Dr,  Anton, 
and  is  three  times  sealed  with  beautiful  red  wax.* 
Among  the  archives  of  the  before-mentioofed  &^ 
mily  Mr.  Roos  found  two  other  letters  of  the  ye^ur 

1566,  both  addressed  to  the  rheing^ave  f  redorick 
yon  Daun,  from  Orchamp  in  Picardy,  by  hia 
steward  Charles  de  Pousol ;  the  one  dated  Sep- 
tember the  ad,  and  the  other  September  the  7tb. 
Another  letter,  written  by  the  same  person  to  tb8 
same  rheingrave,  but  dated  Paris  January  £Sdf 

1567,  is  likewise  sealed  with  red  wax,  which  is  d 
a  higher  colour,  and  appears  to  be  of  a  coarser 
quality.  As  the  oldest  seals  of  this  kind  canae  from 
France  and  England,  Mr.  Roos  conjectures  that 
the  invention,  as  the  name  seems  to  indicate,  be* 
longs  to  the  Spaniards.  This  conjecture  appears 
to  me,  however,  improbable,  especially  as  sealing** 
wax  was  used  at  Breslau  so  early  as  1561 ;  but  this 
matter  can  be  best  determined,  perhaps,  by  the 
Spanish  literati.  It  is  much  to  be  lamented  that 
John  Fen,  in  his  Original  letters  of  the  last  half 
of  the  fifteenth  century,t  when  he  gives  an  account 
of  the  size  and  shape  of  the  seals^  does  not  inform 
us  of  what  substances  they  are  composed.  Ee* 
specting  a  letter  of  the  year  1455  he  says,  only, 

*  Historiache  untenodiungen  geaamkt  von  J.  G.  Meittel»  i.  3m 

p.  £40. 

'f'  Origiiial  letters  written  during  the  reign  of  Heniy  VI.  Lond^o 
17t7. 2  vol.  4tio.  i.  p.  xad.  and  p.  87  tad  02. 
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^  The  seal  is  of  red  wax;"  by  which  is  to  be  un- 
derstood, uiidoubtedly,  cotnmoD  wax. 

Amo^gtbe  records  of  the  landgraviate  of  Cassd^ 
Mr.  Ledderbose  found  two  letters  of  count  Louis 
of  Nassau  to  the  ktndgrave  William  lY,  one  of 
wfaich,  dated  March  the  3d,  1563,  is  sealed  with 
rod  waX|  and  the  other,  dated  November  7th,  the 
same  year,  is  sealed  with  black  wax.*  Mr.  Neu- 
berger,  private  keeper  of  the  archives  at  Weymar, 
found  among  the  records  of  that  duchy  a  letter 
iMled  wilji  red  wax,  and  written  at  Paris,  May 
the  ISthy  1571,  by  a  French  nobleman  named 
Vulcob,  who  the  year  before  had  been  am* 
Iwssador  from  the  king  of  France  to  the  court  of 
Weymar.  It  is  worthy  of  remark,  that  the  same 
person  had  sealed  nine  letters  of  a  prior  date  with 
ocnnmon  wax,  and  that  the  tenth  is  sealed  with 
Spanish  wax.f  Mr.  P.  L.  Spiess,  principal  keeper 
of  the  records  at  Plessenburg,  who  gave  rise  to 
this  research  by  his  queries,  saw  a  letter  of  the  year 
1574  sealed  with  red  sealing-wax,  and  another  of 
the  year  1620  sealed  with  black  sealing-wax.  He 
found  also  in  an  old  expense-book,  of  1616,  that 
Spanish  wax,  expressly,  and  other  materials  for 
writing  were  ordered  from  a  manufacturer  of  seal- 
ing-wax at  Nuremberg,  for  the  personal  use  of 
Christian  margrave  of  Brandenburg,  J 

*  Dcr  Ocsebichtfbrscher,  published  by  Meusel.   Halle.  Svo.  vi. 
p.  870. 

t  Gescbichtforscher^  iv,  p.  25 1 .  J  Ibid. 
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The  oldest  mention  of  sealing-wax  which  I  have 
hitherto  observed  in  printed  books,  isT  in  the  well-^ 
known  work  of  Garcia  ab  Orto,*  where  the  author 
remarks,  speaking  of  gum  lac,  that  those  sticks 
used  for  sealing  letters  were  made  of  it  Thig 
book  was  first  printed  in  1 563,  about  which  time 
it  appears  that  the  use  of  sealing-wax  was  veiy 
common  among  the  Portuguese. 

The  oldest  printed  receipt  for  making  sealing- 
wax  was  found  by  Mr.  von  Murr,  in  a  work  by 
Samuel  Zimmerman,  citizen  of  Augsburg,  printeidl 
in  1579.t  Th«  copy  which  I  have  from  the 
library  of  our  university  is  signed  at  the  end  by  the 
author  himself.  His  receipts  for  making  red  and 
green  sealing-wax  I  shall  here  transcribe. 

**  To  make  hard  sealing-wax,  called  Spanbh 
",  wax,  with  which  if  letters  be  sealed  they  cannot 
^'  be  opened  without  breaking  the  seal :  Take 
'*  beautiful  clear  resin,  the  whitest  you  can  procure, 
"  and  melt  it  over  a  slow  coal  fire.  When  it  is 
"  properly  melted,  take  it  firom  the  fire,  and  for 
**  every  pound  of  resin  add  two  ounces  of  cinnabar 
"  pounded  very  fine,  stirring  it  about.    Then  lei 

*  Halleri  Bibliotheca  botan.  i.  p.  332.  Aromatum  et  simplicium 
aliquot  historia,  Garcia  ab  Horto  auciore.  Antverpias  1574.  8vo. 
p.  33.  Ex  ea  bacilli  illi,  quibus  in  obsignandis  epistolis  utiinur> 
conficiuntur. 

f  The  whole  title  is :  New  Titularbuch, — sambt  etlichen  hinzuge* 
thanen  gehaimnussen  und  kfinsten,  das  lesen  und  die  schreiberey  be- 
trefFendt.  Durch  Samuelen  Zimmerman^  burger  zu  Augspurg. 
4to.  1679*  p.  lis* 
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"  the  whole  cool,  or  pour  it  into  cold  water. 
*'  Thus  you  will  have  beautiful  red  sealing- 
"  wax. 

'^  If  you  are  desirous  of  haying  black  wax^  add 
^^  la|np>black  to  it.    With  smalt  or  azure  you  may 

m^ke  it  blue ;  with  white-lead  white,  and  with 

orpiment  yellow. 

**  If  instead  of  resin  you  melt  purified  turpen- 
^^  tine,  in  a  glass  vessel,  and  give  it  any  colour 
''  you  choose,  you  will  have  a  harder  kind  of  sedl- 
<<  ing*wax,  and  not  so  brittle  as  the  former." 

MHiat  appears  to  me  worthy  of  remark  in  these 
receipts  for  sealing-wax  is,  that  there  is  no  men- 
tion in  them  of  gum  lac,  which,  at  present,  is  the 
principal  ingredient,  at  least  in  that  of  the  best 
quality;  and  that  Zimmerman's  sealing-wax  ap- 
proaches very  near  to  that  which,  in  diplomatics, 
is  called  maltha.  One  may  almost  conclude,  there- 
fore, that  this  invention  was  not  brought  from 
the  East  Indies. 

The  expression  Spanish  wax^  is  of  little  more 
import  than  the  words  Spanish-green,  Spanish- 
flies,  Spanish-grass,  Spanish-reed,  and  several 
others,  as  it  was  formerly  customary  to  give  to 
all  new  things,  particularly  those  which  excited 
wonder,  the  appellation  of  Spanish ;  and,  in  the 
like  manner,  many  foreign  or  new  articles  have 
been  called  Turkish ;  such  as  .  Turkish  wheat, 
Turkish  paper,  &c. 

Respecting  the  antiquity  of  wafers,  Mr.  Spiess 

VOL.  I.  Q 
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has  made  an  observation,*  which  may  lead  to  fur- 
ther researches,  that  the  oldest  seail  urith  a  red 
wafer,  he  has  ever  yet  found,  is  on  a  letter  written 
by  D.  Krapf,  at  Spires,  in  the  year  1624,  to  the 
government  at  Bayreuth.  Mr.  Spiess  has  foand 
also,  that  some  yei^rs  after  Forstenhausser,  the 
Brandenburg  factor  at  Nuremberg,  sent  sodi 
wafers  to  a  bailiifF  at  Osternohe.  It  appears,  tlbw- 
ever,  that  wafers  were  not  used  during  the  whole 
of  the  seventeenth  century,  in  the  chancery  of 
Brandenburg,  but  only  by  private  persons,  aikd  by 
these  even  seldom ;  because,  as  Spiess  says,  people 
were  fonder  of  Spanish  wax.  The  first  wafers  with 
which  the  chancery  of  Bayreuth  began  to  mate 
seals  were,  according  to  an  expense  account  (rftiic 
year  1705,  sent  from  Nuremberg.  The  use  of 
wax,  however,  was  still  continued ;  and  amongtbe 
Plassenburg  archives  there  is  a  rescript  of  17S8, 
sealed  with  proper  wax.  The  use  of  wax  must 
have  been  continued  longer  in  the  duchy  of 
Weymar;  for  in  the  Electa  juris  publici  tiierc 
is  an  order  of  the  year  1716,  by  which  the 
introduction  of  wafers  in  law  matters  is  forbiddeni 
and  the  use  of  wax  commanded.  This  order,  how- 
ever, was  abolished  by  duke  Ernest  Augustus  in 
1743,  and  \fafers  again  introduced. 

*  Archirisehe  nebenaibeiten  uTid  nachrichitn,  galieftrt  ?on  Ml' 
Grawt  Spiess.    Halle  1785.  4ro.  ii.  p.  3. 
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CORN-MILLS. 

■  ■  ■ 

Jf  under  this  name  we  comprehend  all  those  ma- 
chineS|  however  rude,  employed  for  pounding  or 
grinding  corn,  these  are  of  the  highest  antiquity. 
We  iread  in  the  Scriptures,  that  Abraham  caused 
<^es  to  be  baked  for  his  guests  of  the  finest 
iqeal;*  and  that  the  manna  was  ground  like 
e6rh«f  The  earliest  instrument  used  for  this  pur- 
pose seegis  to  have  been  the  mortar ;  which  was 
retained  a  long  time  even  after  the  invention  of 
ifiills  properly  so  called,  because" these,  perhaps,  at 
first  were  not  attended  with  much  superior  advan- 
tage. J  It  appears,  that,  in  the  course  of  time,  the 
Oiortar  was  made  ridged  and  the  pestle  notched,  at 

•  Grenesis,  ch.  xviii.  v.  6. 
^  Nnmbers,  ch.  m.  v.  8. 

Hesiod.  Opera  et  Dies,  421. 
Mortarium  quidem  tripedale  seca^  pistillum  vero  tricubitale. 
It  appears,  therefore,  that  both  the  mortar  and  pestle  were  then 
mde  of  wood,  and  that  the  former  was  three  feet  in  height;  but,  to 
speak  the  truth,  it  is  not  here  expressly  said  that  this  mortar  was  for 
the  purpose  of  pounding  com.  The  mortar  was  called  6Xyuof,  pila ; 
Ihepestlt  h7r%pt>sy  ox  inrtpw,  pistillus  or  pistillum;  to  pound,  /Aota-irttf, 
pinsere,  which  word,  as  well  aispinsor,  was  aflerwards  retained  when 
iniHs  came  to  be  used.  Servius  ad  Firg,  JBn.  i.  179.  Majores  mo- 
kimn  usam  non  habebant.  Fmmenta  torrebant,  et  ea  in  pilas  missa 
{Hnsebant,  et  hoc  efat  genus  molendi.  Unde  et  pinsores  dicti  sunt, 
qui  nunc  pistores  vocantur.    Plin.  lib.  xviii.  c.  3. 

q2 
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least  at  the  bottom ;  by  which  means  the  grain  was 
rather  grated  than  pounded.  A  passage  of  Pliny,* 
not  yet  sufficiently  cleared  up,  makes  this  conjec- 
ture probable.  When  a  handle  was  added  to  the 
top  of  the  pestle,  that  it  might  be  more  easily 
driven  round  in  a  circle,  the  mortar  was  converted 
into  a  hand-mill.  Such  a  mill  was  called  mola 
trusatilis,  versatilisy  manuariaj1[  and  was  very  little 
different  from  those  used  at  present  by  apotheca- 
ries, painters,  potters,  and  other  artists,  for  grind- 
ing coarse  bodies,  such  as  colours,  glass,  cfaalk| 
&c.  :j;  We  have  reason  to  suppose  that  in  every 
family  there  was  a  mill  of  this  kind.  Moses  for- 
bade  them  to  be  taken  in  pawn ;  for  that,  says  he, 
is  the  same  thing  as  to  take  a  man's  life  to  pledge. 
Michaelis,  on  this  passage,  observes  that  a  man 
could  not  then  grind,  and,  consequently,  could 
not  bake  bread  for  the  daily  use  of  his  family. § 
Grinding  was  at  first  the  employment  of  the  wo- 

*  Pistura  non  omnium  facilis  ^  quippe  Etruria  spicam  iarris  tosti 
piscnte  pilo  praefenato,  fistula  serrata  et  stella  intus  denticulata,  ut 
nisi  intend  pisant,  concidantur  grana,  ferrumque  fiangatar.  Major 
pars  Italiae  ruido  utitur  pilo.  Piin,  xviii;  10.  ii.  p.  111.  This  pas- 
sage Gesner  has  endeavoured  to  explain,  in  his  Index  to  the  Scr^" 
tores  ret  rusiicce,  p-  5g.  to  which  he  gives  the  too  dignified  title  of 
Lexicon  rusiicum. 

f  Plautus  ob  quserendum  victum  ad  circumagendas  moks^  qvm 
trusatiles  appellantur^  operam  pistori  locasset.    Gellita,  iii.  c.  3. 

X  Those  not  acquainted  with  these  mills  may  see  Hartwig  {SpMn- 
gels)  Handwerke  und  Kdnste,  xiii.  p.  125.  plate 4^  fig.  12.  and  Xpc^ 
lerius,  Physische  chemie,  i.  p.  62, 

§  Deuteronomy>  ch.  xxiv.  v.  6. 
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men,  and  particularly  of  the  female  slaves,  as  it  is 
at  present  among  uncivilised  nations,  and  must 
therefore  have  required  little  strength ;  *  but 
afterwards  the  mills  were  driven  by  bondsmen, 
around  whose  necks  vvas  placed  a  circular  ma« 
chine  of  wood,  so  that  these  poor  wretches  could 
not.  put  their  hands  to  their  mouths,  or  eat  of  the 
meaLf 

In  the  course  of  time,  shafts  were  added  to  the 
mill,  that  it  might  be  driven  by  cattle,  which  were, 
as  at  present,  blindfolded.  :|:  The  first  cattle-mills, 
moke  jummiarue,  had,  perhaps,  only  a  heavy 
pestle  like  the  hand-mills;^  but  it  must  have  been 
soon  remarked  that  the  labour  would  be  more 
speedily  accomplished  if,  instead  of  the  pestle,  a 
large  heavy  cylindrical  stone  should  be  employed. 
I  am  of  opinion,  however,  that  the  first  cattle- 

*  When  Modes  threatened  Pharaoh  with  the  destruction  of  the 
first-born  in  the  land  of  Egypt,  he  said,  "  All  the  first-born  shall 
'*  die,  from  the  first-born  of  Pharaoh  that  sitteth  on  the  throne,  even 
"  unto  the  first-born  of  the  maid-servant  that  is  behind  the  mill." 
Genesis,  ch.  xi.  v.  5.     See  Homeri  Odyss,  vii«  103,  and  xx.  105. 

f  This  machine  by  Pollux  is  called  ^rauo-ixaTrq. 

\  Apuleii  Metamorph.  lib.  ix. 

§  The  oldest  cattle-mills  have,  in  my  opinion,  resembled  the  oil- 
mills  represented  in  plate  25th  o£Sonnerats  Reise  nach  Ostindienund 
China,  i.  Zurich  1783.  4to.  To  the  pestle  of  a  mortar  made  fast  to 
a  stake  driven  into  the  earth,  is  affixed  a  shaft  to  which  two  oxen 
are  yoked.  The  oxen  are  driven  by  a  man,  and  another  stands  at  the 
mortar  to  push  the  seed  under  the  pestle.  Sonnerat  says,  that  with 
an  Indian  hand-mill  two  men  can  grind  no  more  than  sixty  pounds, 
of  meal  in  a  day ;  while  onie  of  our  mills,  imder  the  direction  of  one 
man,  can  grind  more  than  a  thousand. 
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mills  had  not  a  spout  or  a  trough  'as  ours  hSLve 
present;  at  least  the  hand-mills  whkh  Tonm^-^ 
fort*  saw  at  Nicaria^  and  which  consisted  of  twcl 
stones,  had  neither;  but  the  meal  which  issued 
from  between  the  stones,  through  an  openidg 
mode  in  the  upper  one,  fell  upon  a*board  or  tables 
on  which  the  lower  stone,  that  was  two  feet  iti 
diameter,  rested. 

The  upper  mill-stone  was  called  meta,  or  tuirbo; 
and  the  lower  one  catillus.  Meta  signified  &lsb  d 
cone  with  a  blunt  apex  ;  f  and  it  has  on  that  ac* 
count  been  conjectured  that  corn  was  at  first  rub« 
bed  into  meal  by  rolling  over  it  a  conical  stone 
flatted  at  the  end,  in  the  same  manner  as  painters, 
at  present,  make  use  of  a  grinding- stone;  and  it  is 
believed  that  the  same  name  was  afterwards  giveti 
to  the  upper  mill-stone.  This  conjecture  is  not 
improbable,  as  some  rude  nations  still  bruise  their 
corn  by  grinding-stones. ;{;  I  do  not,  however, 
remember  any  passage  in  the  ancients  that  men* 
tions  this  mode  of  grinding :  and  I  am  of  opinion 
that  the  pestle  of  the  hand-mill,  for  which  the  up- 
per mill-stone  was  substituted,  may,  on  account  of 
its  figure,  have  been  also  called  meta.  Niebuhr  § 
found  in  Arabia,  besides  hand-mills,  some  grind* 

•  Voyage  du  Levant.  *  Amsterd.  171 8.  4to.  p.  155. 

+  A  haycock  was  called  »ie/flyb?«i.  Colum.  ii.  I9.  Plin.  xxvii.  28. 

J  Voyage  de  Frczier,  p.  62. 

§  Niebohrs  Bescbreibung  von  Arabien.  Copenhagen  1772.  4to. 
p.  31.  A  figure  of  both  stones  is  represented  in  the  first  plate> 
fig.  H. 
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^>lg-st0i*5,  which  diftbred  from  those  used  by  us  m 
their  qonsisting  not  of  ^  flat,  hot  of  s^n  oblong  hol- 
low stone^  or  trough,  with  a  pestle,  which  waa  not 
conical,  bqt  shaped  )ike  a  spindle,  thick  in  the 
ipiddleand  pointed  at  both  ends.  In  this  stone  the. 
CQtDy  aft^r  being  soaked  in  water,  was  ground  to. 
meal»  and  then  baked  into  cakes. 

Inspecting  the  figure  and  construction  of  the 
woieqt  hand*milis,  I  expected  to  find  some  in- 
fplflpation  from  engraved  stones,  and  other  remans 
c^  antiquity ;  but  my  researches  wpuld  have  proved 
fruitleiss  had  not  professor  Diez,  to  whose  memory 
%ild  erudition  I  am  much  indebted,  pointed  out  to 
Ide  the  only  figure  of  one  remaining.  I  say  the 
paly:oae  remainbg  with  the  more  confidence,  as 
"Mf.  Heyne  tells  us  also  that  he  remembers  no 
Qtb^r.  Ai^thpny  Francis  Gori^  has  described  a  red 
jasper,  on  which  is  engraved  the  naked  figure  of  a 
maOf  who  in  his  left  hand  holds  a  sheaf  of  corn, 
and  in  the  right  a  machine  that  in  all  probability 
is  a  hand-mill.  Gori  considers  the  figure  as  a  re- 
presentation of  the  god  Eunostus,  who,  as  Suidas 
says,  t  was  the  god  of  mills.  The  machine, 
.  which  Eunostus  seems  to  exhibit,  or  to  be  survey- 

0 

*  Memorie  di  varia  erudizione  della  Societa  colombaria  Fioren* 
tina.  In  Livomo  1752.  4to.  vol.  ii.  p.  f  07*  Osservazioni  del  pro* 
posto  A.  F.  Grori,  sopra  un*  antica  gemma  anulare  rappresentante 
Emiosto  dio  de  mulini. 

•f*  Euvorof  !^«o;  Tif  (poi(rn  irtfiv\i9s,  Cunostua,  dens  quidam,  ut  ainnt, 
moUrnm  prssos. 
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ing  himself^  is,  as  far  as  one  caD  distinguish  (for 
the  stone  is  scarcely  half  an  inch  in  size),  shaped 
like  a  ^chest,  narrow  at  the  top,  and  wide  at  the 
bottom.  It  stands  upon  a  table,  and  in  the  bot- 
tom there  b  a  perpendicular  pipe  from  which  the 
meal,  represented  also  by  the  artist,  appears  to  be 
issuing.  Above,  the  chest  or  body  of  the  mill  has 
either  a  top  with  an  aperture,  or  perhaps  a  basket 
sunk  into  it,  from  which  the  corn  &lls  into  the 
mill.  On  one  side,  nearly  about  the  middle  of  it^ 
there  projects  a  broken  shank,  which,  without  over- 
straining the  imagination,  may  be  considered  as  a 
handle,  or  that  part  of  the  mill  which  some  called 
molile.  Though  this  figure  is  small,  and  thou^ 
it  conveys  very  little  idea  of  the  internal  construc- 
tion, one  may,  however,  conclude  from  it  that  the 
roller,  whether  it  was  of  wood  or  of  iron,  smooth 
or  notched,  did  not  stand  perpendicularly,  like 
those  of  our  coffee-mills,  but  lay  horizontally; 
which  gives  us  reason  to  conjecture  a  constructioQ 
more  ingenious  than  that  of  the  first  invention. 
The  axis  of  the  handle  had,  perhaps,  within  the 
body  of  the  mill,  a  crown-wheel,  that  turned  a 
spindle,  to  the  lower  end  of  the  perpendicular  axis 
of  which  the  roller  was  fixed.  Should  this  be  ad- 
mitted, it  must  be  allowed  also,  that  the  hand- 
mills  of  the  ancients  had  not  so  much  a  resem* 
blance  to  the  before-mentioned  colour-mills  as  to 
the  philosophical  mills  of  our  chemists ;  and  Lan- 


Igplott,  consequently,  will  not  be  the  real  inventor 
of  the  latter.*   On  the  other  side,  opposite  to  that 
^where  tiie  handle  is,  there  arise  from  the  mill  of 
Xunostus  two  shafts,  which  Gori  considers  as  those 
«f  a  besom  and  a  shovel,  two  instruments  used  in 
grinding ;  but  as  the  interior  part  cannot  be  seen, 
it  appears  to  me  doubtful  whether  these  may  not 
l)e  parts  of  the  mill  itself.' 
*    Ttie  remains  of  a  pair  of  old  Roman  mill-stones 
Kirere  found  in  the  beginning  of  the  last  century 
et  Adel  in  Yorkshire,  a  description  of  which  was 
given  by  Thomsby,f  in  the  Philosophical  Transh 
actions.     One  of  the  stones  was  twenty  inches  ih 
breadth ;  thicker  in  the  middle  than  at  the  edges, 
and  consequently  convex  on  one  side.     The  other 
was  of  the  same  form,  but  had  that  thickness  at 
tiie  edges  which  the  other  had  in  the  middle,  and 
some  traces  of  notching  could  be  observed  up- 
on it. 

I  shall  not  here  collect  all  those  passages  of  the 
ancients  which  speak  of  hand-  and  cattle- mills,  be- 
cause they  have  been  already  collected  by  others, 
and  afford  very  little  information.  J    Neither  shall 

•  See  Wallerius  Physische  chemie,  i.  p.  62.  fig.  73. 

t  Phik)8oph.  Transact,  n.  282,  p.  1285,  and  Philos.  Trans,  from 
the  year  17OO  to  the  year  1720,  abridged  by  Henry  Jones,  London 
1731.  ii.  p.38. 

X  Joh.  HeringiiTractatus  de  molendinis  eorumque  jure.  Franco- 
furti  1663.  4to.  A  very  confused  hook,  which  requires  a  very  patient 
reader,  F.  L.  Goetzius  de  pistrinis  veterutn.  Cygneae  1730. 8vo.  Esr- 
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{  inquire  to  what  Ceres  the  Greciaas  ^iscribed 
the  inventiou  of  mills;*  who  Milantes  waa,  to  . 
whom  that  honour  has  been  given  by  Stepbaaus ;  t 
or  how  those  mills  were  constructed  which  were 
first  built  by  Myletes  the  son  of  Lelex,  Iqog  of 
Laconia.;]:  Sirch  researches  would  be  attended 
with  little  advantage.  I  shall  proceed,  therefore, 
to  the  invention  of  water-mills. 
,  These  appear  to  have  been  introduced  in  the 
time  of  Mithridates,  Julius  Caesar,  and  Cicero* 
Because  Strabo<^  relates  that  there  was  a  water- 
mill  near  the  residence  of  Mithridates,  some  have 
ascribed  the  honour  of  the  invention  to  him ;  but 

traded  chiefly  from  the  former,  equally  confused,  andfllled  with  quO" 
tations  from  authors  who  afford  very  little  insight  into  the  history  or 
knowledge  of  mills,  Trait^  de  la  police,  par  De  la  Mare.  G.  H. 
Ayrerde  moiarum  iiiitiis.  Prolu^io  de  molarum  progressibuy ;  5jf 
the  same.  Gotiingen  17/2.  C.  L.  Hoheiselii  Diss,  de  molis  ma- 
nualibus  veterum.  Gedani  1728.  Pancirollus,  edit.  Salmuth.  ii. 
p.  294.  Histoire  de  la  vie  priv^e  des  Fran9ois,  par  Le  Grand  ^Amssj. 
Pains  1782.  i.  p.  33.  See  Fabricii  Bibliographia  antiq.  Hamburg 
1760,  p.  1002. 

*  Ceres  frumenta  instituit;  eadeai  molere  ct  conficere  in  Attica; 
et  alia  In  Sicilia  ob  id  dea  judicata.    Plin,  lib.  vii.  c.  5d, 

*   \  Stephan.  de  urbibus,  v.  ^uXavTia. 

X  MJX)}Ta  TOi*  AsXeyof  wpcHrov  avOp^fTrtav  fxvKriv  re  evptiv  Xryovrep  xoii  fv  reug 

AXco-iOif  ToajToug  ahiaou,  P&usan.  Lacon.  iii.  c.  20.  edit.  Kuhhii. 
p.  2Q0, 

$  Strabo,  lib.  xiL  edit.  Almelov.  p.  834.    In  the  Greek  stands  ^ ' 
words  68pax«T>jf,  perhaps  an  ava^  \$y6fjLaov,  which  the  scholiasts  hnvt 
explaii^  by  a  water-mill.   In  many  translations  of  Strabo  that  word 
is  wanting.   As  for  example^  in  the  Latin  edition  of  Amsterdan«  l^^ 
John  Janson  the  younger^  l652,  2  vol.  l2mo,  ii.  p.  496* 
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nothing  more  can  with  certainty  be  concluded  from 
this  circumstance,  than  that  water-mills  were  at 
that  period  known,  at  least  in  Asia.  We  are  told 
by  Pomponius  Sabinus,  in  his  remarks  upon  a 
pbem  of  Virgil  called  Morettts^  that  the  first  mill 
Secfn  at  R6me  was  erectecT  on  the  Tiber,  a  little 
befoi'e  the  tiime  of  Augustus ;  but  of  this  he  pro- 
duces iio  proof.  As  he  has  taken  the  greater  part 
(jf  his  remarks  from  the  illustrations  of  Servius, 
fthd  thust  have  had  a  much  completer  copy  of  that 
author  than  any  that  has  been  printed,  vhe  may 
have  derived  this  information  from  the  same 
Bource;*  The  most  certain  proof  that  Rome  had 
Water-mills  in  the  time  of  Augustus  is  the  descrip- 
tion which  has  been  given  of  them  by  Vitruvius,t 

*  This  Pomponius  Sabinus,  author  of  a  Commentary  on  the 
works  of  Virgil,  is  called  also  Julius  Pomponius  Laetus,  though  in  a 
letter  he  denies  t)iat  he  is  the  author.  He  died  in  1496.  A  good 
account  of  him  may  be  found  in  Fdbridi  Biblioih.  mediug  et  infirmm 
Latinitatit,  iv.  p.  5Q4,  and  in  Giomale  de  htterati  d' Italia,  vol.  xxii; 
p.  330.  Of  his  Commentary  I  have  two  editions  before  me,  from 
the  library  of  our  university.  Julii  PomponH  Sahini  in  ommaqum 
quidem  extant  Vergilii  Mar.  Opera  commentarii,  nunc  primum  in 
htcem  editi.  Basiliae  1544.  8vo.  Fergilii  Opera  cum  variorum  comm 
mentariis,  studio  L,  Lucii,  Basiliae  (l6l3.)  fol.  Where  the  poet 
gives  an  ingenious  description  of  a  hand-mill,  Poi&ponius  adds: 
Usns  molarum  ad  manum  in  Cappadocia  inventus;  inde  inventds 
usus  earum  ad  ventum  et  ad  equos.  Paulo  ante  Augustum  molfle 
aquis  acts  Romse  in  Tiberi  primum  factae,  tempore  Graecorum,  ciim 
fomices  diruissent. 

f  Fiunt  etiam  in  fluminibus  rotse  eisdem  rationibus,  quibus  supra 
scriptum  est.  Circa  earum  frohtes  afHguntur  pinnae,  quae  cum  per- 
cittrahtilr  ab  impeta  flominis^  cogunt  progrrdtentes  versari  rotam ;  et 


it 
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and  the  pretty  epigram  of  Antipater :  "  Cease 
"  your  work,  ye  maids,  ye  who  laboured  in  the 
mill ;  sleep  now,  and  let  the  birds  sing  to  the 
ruddy  morning ;  for  Ceres  has  commanded  the 
water-nymphs  to  perform  your  task:  these, 
'^  obedient  to  her  call,  throw  themselves  oa  the 
^'  wheel,  force  round  the  axle-tree,  and  by  these 
"  means  the  heavy  mill."  This  Antipater,*  as 
Salmasius  with  great  probability  asserts,  lived  in 
llie   time   of  Cicero.     Palladiusf   cdso  speaks 

ita  modiolis  aqaam  haurientes  et  in  summum  reierentes,  sineopeianuB 
calcatura,  ipsius  fiuminis  impulsu  versatse,  prsestant  quod  opus  est,  ad 
vsuin.  Eadem  ratione  etiam  versantur  hydraulae,  in  quibus  eadem 
sunt  omnia,  praetevquam  quod  in  uno  capite  axis  habent  tympanum 
dentatum  et  inclusum;  id  autem  ad  perpendiculum  ooUocatum  in 
cultrum,  venatur  cum  rota  partter.  Secundum  id  tympanum,  majut 
Item  dentatum  planum  est  collocatum,  quo  continetur  axis,  habens 
in  summo  capite  subscudem  ferream,  qua  mola  continetur.  Ita 
dentes  ^us  tympani,  quod  est  in  axe  inclusum,  impellendo  dentet 
tympani  plani,  cogunt  fieri  molarum  circinationem,  in  qua  machina 
impendens  infundibulum  subministrat  molis  frumentum,  et  eadem 
yersatione  sublgitur  farina.    Lib.  x.  c.  10. 

We  learn  from  this  passage,  that  the  ancients  had  wheels  for  rais- 
ing water,  which  were  driven  by  being  trod  upon  by  men.  That 
condemnation  to  these  machines  was  a  punishment,  appears  from 
Artemidorus,  lib.  i.  c.  50,  and  Sueton,  Vita  Tiber,  cap.  51*  Uno  ex 
hb  equestris  ordinis  viro  et  in  antliam  condemnato. 

*  This  Greek  epigram  was  first  made  known  by  Saumaise,  In  his 
Annotations  on  the  Life  of  Heliogabalus  by  Lampridius.  See  .Bm- 
toria  JugustOB  scriptores  recensiii,  a  C,  Salmasio,  Parisiis  l620.  fol. 
p.  193.  It  is  to  be  fomid  also  in  Mimoires  de  VAcadSmie  des  m- 
scriptions,  ii.  p.  315,  and  in  Analecta  veterum  Grcecorum,  edit. 
Brunk.  ii.  p.  II9.  epig.  39. 

f  Si  aquae  copiaest,  fusuras  balnearum  debent  pistrina  suscipere; 
mt  ibi  formatis  aquariis  molis,  sine  animalium  vel  hominum  labore. 
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with  equal  clearness  of  water*  mills,  which  be 
advises  to  be  built  on  possessions  that  have  run- 
ning water,  in  order  to  grind  com  without  men  or 
cattle. 

There  are  also  other  passaged  of  the  ancients 
which  are  commonly  supposed,  but  without  certain 
grounds,  to  allude  to  water-mills.  Among  these  is 
the  following  verse  of  Lucretius :  * 

Ut  fluvios  versare  rotas  atque  haustra  Yidemus. 

It  appears  also  that  the  water-wheels  to  which 
Heliogabalus  caused  some  of  his  friends  and  pa- 
rasites to  be  bound,!  cannot  be  considered  as  mills. 
These,  as  well  as  the  haustra  of  Lucretius,  were 
tnachines  for  raising  water,  like  those  mentioned  in 
the  before  quoted  passage  of  Vitruvius.  J    It  is, 

fnmtenta  frangantur.   P^llad,  de  re  rustica,  lib.  i.  42*  edit.  Gesn.  ii^ 
p.  892. 

•  Lijcret.  V.  6I7.   Compare  Salmas.  ad  Solin.  p.  4l6. 

f  Parasitos  ad  rotam  aquariam  ligabat,  et  cum  vertigine  sub  aquay 
iTiittebat  rursusque  in  summum  revolvebat^  eosque  Ixionios  amicof 
Yocavit.     Lamprid,  in  Vita  Heliogahali. 

X  Among  the  doubtful  passages  is  one  of  Pliny,  lib.  xviii.  c.  10, 

the  beginning  of  which  has  been  quoted  already :  Major  pars  Italiae 

I'uido  utitur  pilo ;  rotis  etiam,  quas  aqua  verset  obiter,  et  molat.   So 

X'eads  Hardouin :  but  the  French  translator  of  Pliny  divides  these 

"Vrords  otherwise,  and  reads  thus :  Major  pars  Itaiiae  ruido  utitur  pilo, 

Cotis  etiam  quas  aqua  verset;  obiter  et  molit;  which  he  translates  as 

follows:  Dans  le  majeure partie  de  Vltalie,  on  se sert  d'unpilon  ra* 

^tfoieux,  mt  de  roues  que  Veaufait  tourner ;  et  parfois  aussi  on  y  grm- 

jatoie  la  meule,    Histoire  naturelle  de  Pline,  traduite  en  Francois. 

Paris  1771  and  following  years,  U  >'ol.  4to.  vi.  p.  349,  and  b.  vii. 

<:b.  50,  note  6.    This  explanation  is,  in  my  opinion,  very  proper. 
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however,  evident  that  there  were  water-mills  at 
Rome  at  this  i>eriod ;  and  it  affords  matter  of  sur* 
prise  that  we  do  not  find  meDtion  ofteaer  made  of 
them,  and  that  they  did  not  entirely  banish  the 
use  of  the  laborious  hand-  and  cattle-mills..  That 
this  was  not  the  case,  and  that  the  latter  were  very 
numerous  for  some  time  after,  may  be  concluded 
from  various  circumstances.  When  Caligula^ 
about  twenty-three  years  after  the  death  of  Au- 
gustus, took  away  all  the  horses  and  cattle  from  the 
mills,  in  order  to  transport  effects  of  every  kind 
which  he  had  seized,  there  arose  a  scarcity  of 
bread  at  Rome;  from  which  Beroaldus  justly 
infers  that  water-mills  must  have  been  then 
Tery  rare.  *  Nay,  more  than  three  hundred 
3^ars  after  Augustus,  cattle-mills  were  so  common 
at  Rome,  that  their  number  amounted  to  three 
hundred.f  Mention  of  them,  and  of  the  hand- 
Pliny  is  not  speaking  here  of  the  labour  of  grinding  corn,  but  that 
of  freeing  it  from  the  husks,  or  of  converting  it  into  grits.  For  this 
purpose  a  mortar  was  used,  the  pestle  of  which  could  be  so  managed 
that  the  grain  remained  whole ;  but  water-wheels  were  sometimes 
employed  also.  I  agree  with  Le  Prince  i  Journal  des  Sgavans  1779, 
Septem.)  who  thinks  that  Pliny  here  certainly  speaks  of  a  water- 
mill. 

*  In  Gallia  quoque  cum  damnatarum  sororum  omamenta,  et  su- 
pellectilem,  et  servos,  atque  etiam  liberos,  immensis  praetiis  vendi- 
disset:  invitatus  lucro,  quidquid  instrumenti  veteris  aula;  erat,  ab 
urbe  repetiit:  comprehensis  ad  deportandum  meritoriis  quoque  vehi- 
culis,  et  pistrinensibus  jumentis :  adeo  ut  et  panis  Romae  sepe  dcH- 
ceret.    Sueion,  Vita  Calig,  cap.  SQ. 

t  Petr.  Victor,  de  regionibue  urbis  Romae. 


fidills  always  oocurs,  tiierefdre,  for  a  long  tiine  BsStei 
itf  the  laws.  The  Jurist  Paulos,*  who  Hvml  afaaut  the 
year  240,  particulariziag  tbe  bequest  of  a  bakor, 
menticms  asina  jmlendaria  and  fnolOj  a  inill*as6 
and  a  mill.^  In  the  year  319  Constantioe  or^ 
dered  that  all  the  slaves  condemned  to  the  milU 
should  be  brought  from  Sardinia  to  Rome-f  Sucb 
orders  respecting  mill-slaves  occur  also  under  Vat 
leutinian.;]:  When  by  the  introdoction  of  Cbris^ 
tianity,  -however,  the  morals  of  men  became  im* 
proved,  slaves  were  less  frequent ;  and  Ausonius, 
wbo  lived  under  Theodosius  the  Great,  about  the 
end  of  the  third  century,  expressly  says,  that  in 
his  time  the  practice  had  ceased  of  condemmog 
criminals  to  slavery,  and  of  causing  mills  to  bf 
driven  by  men. 

Public  water-mills,  however,  appear  for  the 
first  time  under  Honorius  and  Arcadius;  €md  the 
oldest  laws  which  mention  them,  about  the  year 
398,  show  clearly  that  they  were  then  a  new  esta^ 
blishment,  which  it  was  necessary  to  secure  by 
the  support  of  government;  and  the  orders  for 

*  Digestorum  lib.  xxxLii.  tit.  7,  18,  Cum  de  lanionis. 

t  CJod.  Theodos.  lib*  ix.  tit.  40,  3,  or  1.  3,  Quicunque.  C.  Th.  dc 

X  Cod.  Theodos.  lib.  xir.  tit.  3,  7,  or  1. 7>  Post  quinquennii,  C. 
Th..de  pistoribus.  At  present  there  are  no  other  mills  m  Sardinia 
than  sueh  as  aire  driven  by  asses.  Stt  Frtmcucd  Cetii,  Quwdrvpfii 
iU  Sardegna*    Sewati  177S'  8v«. 
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that  purpose  were  renewed  and  made  more  severe 
by  Zeno  towards  the  end  of  the  fifth  century.* 
It  is  worthy  of  remark,  that  in  the  whole  code  of 
Justinian  one  does  not  find  the  least  mention  of 
wooden  pales  or  posts,  which  occur  in  ail  the  new 
laws ;  and  which,  when^  there  were  several  mills 
situated  in  a  line  on  the  same  stream,  occasioned  so 
many  disputes,  f    The  milb  at  Rome  were  erect- 
ed on  those  canals  which  conveyed  water  to  the 
city ;  and  because  these  were  employed  in  several 
arts,  and  for  various  purposes,  it  was  ordered  that 
by  dividing  the  water  the  mills  should  be  always 
kept  going.    The  greater  part  of  them  lay  under 
Mount  Janiculum ;  j;  but,  as  they  were  driven  by 
so  small  a  quantity  of  water,  they  probably  eze- 

*  Cod.  Theodos.  lib.  xLv.  tit.  15,  4  5  and  Cod.  JusUn.  lib.  xi. 
tit.  42,  10.  Many  things  relating  to  the  same  subject  may  be  foand 
in  Cassiodorus — Dicitur,  commodi  causa  privati,  aqnam  formanuDp 
qnam  summo  deceret  studio  communiri,  ad  aquae  molas  ezeioendas 
vel  hortos  irrigandos  fuisse  derivatam.  Turpe  hoc  et  miserabile  in 
ilia  urbe  fieri,  quod  per  agros  vix  deceret  assumi.  Cassiodori  Opera. 
GenevsB  l650.  4to.  p.  104. 

t  See  J.  M.  fiiler.  Diss,  de  arbore  et  palo  molinario.  Hahe  1730. 
4to. 

X  Procopius,  Gothicorum,  lib.  i.  c.  9. 

Quae  regio  gradibus  vacuis  jejunia  dira 
Sustinet?  aut  quae  Janiculi  mola  mota  quiescit? 

Prudentius  contra  Symmachum,  lib.  ii.  t.  ^8. 
It  is  added  in  ji  note  on  this  passage :   Janiculus  mons  est  tibi 
templum  Jani  erat,  et  multae  molae  constructae.  Compare  R.  FabrtUi 
Di$s.  tres  de  aquis  et  aquceductilus  veteris  Roma,  a.  347,  p.  176* 
See  also  Grotvii  Thesaur.  Antiq,  Rom.  ir.  p.  l677« 
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■uled  very  little  work ;  and  for  this  reason,  but 
chiefly  on  account  of  tlie  great  number  of  slaves, 
md  the  cheap  rate  at  which  they  were  maintained, 
these  noble  machines  were  not  so  much  used,  nor 
Were  so  soon  brought  to  perfection  as  they  might 
faave  been.  It  appears,  however,  that  after  the 
'abolition  of  slavery  they  were  much  improved 
«nd  more  employed ;  and  to  this  a  particular  in- 
'cklent  seems,  in  some  measure,  to  have  coDtii- 
abated. 

When  Vitigea,  king  of  the  Goths,  besieged  Beli- 
Mrius  in  Rome,  in  the  year  536,  and  caused  the 
fourteen  large  expensive  aqueducts  to  be  stopped, 
!lhe  city  was  subjected  to  great  distress ;  not 
fllrough   the  want  of  water  in  general,  because 

was  secured  against  that  inconvenience  by  the 
Tiber ;  but  by  the  loss  of  that  water  which  the 
baths  required,  and,  above  all,  of  that  necessary 
fo  drive  the  mills,  which  were  all  situated  on 
'tiiese  canals.     Horses    and    cattle,  which  might 

ive  been  employed  in  grinding,  were  not  to  be 
found  :  but  Belisarius  fell  upon  the  ingenious 
contrivance    of   placing    boats    upon   the  Tiber, 

which  he  erected  mills  tliat  were  driven  by  tlie 
]t!urrent.  This  experiment  was  attended  with 
jpomplete  success  ;  and  as  many  mills  of  this  kind 

were  necessary  were  constructed.  To  destroy 
'fliese,  the  besiegers  threw  into  the  stream  logs  of 
WQod>  and  dead  bodies,  which  floated  down  the 
river  into  the  city :  but  the  besieged,  by  making 
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use  of  booms,  to  stop  them,  were  enabled  to  drag 
them  out  before  they  could  do  any  mischief.* 
This  seems  to  be  the  invention  of  floating-millsy 
at  least  I  know  of  no  other.  It  is  certain  that, 
by  these  means,  the  use  of  water-mills  became 
very  much  extended ;  for  floating-mills  can  be 
constructed  almost  upon  any  stream,  without  form- 
ing an  artificial  fied  1 ;  they  can  be  stationed  at  the 
most  convenient  places,  and  they  rise  and  &M  of 
themselves  with  the  water.  They  are,  however, 
attended  with  these  inconveniences,  that  they 
require  to  be  strongly  secured ;   that  they  often  - 

♦  The  account  of  Procopius,  in  the  first  book  of  the  War  of  A^ 
Goths,  deserves  to  be  here  given  at  length.  "  When  these  aqoe* 
ducts  were  cut  off  by  the  enemy,  as  the  mills  were  stopped  for  want 
of  water,  and  as  cattle  could  not  be  found  to  drive  them,  the  Ronfians, 
dosely  besieged,  were  deprived  of  every  kind  of  food  (for  with  the 
utmost  care  they  could  scarcely  find  provender  for  their  horses). 
Belisarius,  however,  being  a  man  of  great  ingenuity,  devised  a  re- 
medy for  this  distress.  Below  the  bridge,  which  reaches  to  the 
walls  of  Janiculum,  he  extended  ropes  well  fastened,  and  stretched 
across  the  river  from  both  banks.  To  these  he  affixed  two  boats  of 
equal  size,  at  the  distance  of  two  feet  from  each  other,  where  the 
current  flowed  with  the  greatest  velocity,  under  the  arch  of  the  bridge, 
and  placing  large  mill-stones  in  one  of  the  boats,  suspended  in  the 
middle  space  a  machine  by  which  they  were  turned.  He  cob* 
structed,  at  certain  intervals,  on  the  river,  other  machines  of  the  like 
kind,  which  being  put  in  motion  by  the  force  of  the  water  that  ran 
below  them,  drove  as  many  mills  as  were  necessary  to  grind  provisions 
for  the  city^  &c."  See  the  Latin  translation  of  Procopius,  Baati  1531. 
fol.  p.  44.  The  same  account  may  be  found  in  Leonardi  Areiim 
lib.  i.  de  hello  Italico  ddversus  Gothos ;  which  has  been  copied  by 
Job.  Magnus  in  Histofia  de  omnibus  Gothorum  Suenonumguetegibut, 
Romae  ld54«  fol.  p.  376. 
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^lock  up  the  stream  too  much,  and  move  slowly^ 
mnd  that  they  frequently  stop  when  the  water  is  too 
liigb,  or  when  it  is  frozen. 

After  this  improvement  the  use  of  water-mills 
was  never  laid  aside  or  forgotten :  they  were  soon 
made  known  all  over  Europe ;  and  were  it  worth 
the  trouble,  one  might  quote  passages  in  which 
they  are  mentioned  in  every  century.  The  Roman, 
Salic,  and  other  laws''^  provided  security  for  these 
milby  which  they  call  molina  ox  f armaria ;  and  de- 
fine a  punishment  for  those  who  destroy  the  sluices, 
or  steal  the  mill-irons  {ferramentum).  fiut  there 
were  water-mills  in  Germany  and  France  a  hun* 
fired  years  before  the  Salic  laws  were  formed.   Au- 

*  Si  quis  ingenuus  annonam  in  molino  fiiraverit  -  -  -  -  Si  quis 

sclusam  de  farinario  alieno  ruperit Si  quis  ferramentum  de  mo- 

iino  alieno  furaverit  -  -  -  -  Leges  Francorum  Salicce,  edit.  £ccardi« 
Prancof.  et  Lipsiae  1720.  fol.  p.  51.    Sclusa  is  translated  sluice,  and 
there  is  no  doubt  that  the  French  word  escluse  is  derived  from  it. 
.All  these  words  come  from  schliessen  to  shut  up^  or  the  Low  Saxon 
^cUuten :  but  by  that  word,  in  these  laws,  we  can  hardly  understand 
^ose  expensive  works  which  we  at  present  call  sluices,  but  probably 
^^ckets  and  what  else  belonged  to  the  dam.    Lex  Jftsigothorum, 
lib.  viii.  tit.  4,  30,  may  serve  further  to  illustrate  this  subject:  De 
^onfringentibus  molina  et  conclusiones  aquarum.    Si  quis  molina 
^iolenter  effireg^it,  quod  fregit  intra  triginta  dies  reparare  cogatur.— - 
"Eadem  et  de  stagnis,  quae  sunt  circa  molina  conclusiones  aquarum, 
praecipimus  custodire.   The  sclusce  are  here  called  conclusiones  aqua'- 
rum,  to  which  belong  also  the  mounds  or  dykes.    See  Corpus  juris 
Germanid  antiqui,  ed.  Georgisch.  Halae  1738. 4to.  p.  2097*  Gregory 
of  Tours  calls  them  in  a  passage  which  here  follows  exclusas.    But 
what  viferramentum  f  The  iron*work  of  our  mills  cannot  be  so  ea- 
sily stolen  as  to  render  it  necessary  to  secure  them  by  particular 
laws. 

r2 
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sonius,  who  lived  about  the  year  S799  mentions 
some  which  were  then  still  remaining  on  a  small 
streiam  that  falls  into  the  Moselle,  and  which  wero 
noticed  also  by  Fortunatus,*  in  the  fifth  century. 
Gregory  of  Tours,  who  wrote  towards  the  end  of 
the  sixth  century,  speaks  of  a  water-mill  which  was 
situated  near  the  town  of  Dijon ;  and  of  another 
which  a  certain  abbot  caused  to  be  built  for  the 
benefit  of  his  convent.^  Brito^  who  in  the  be^b* 
ning  of  the  thirteenth  century  wrote  in  verse  an  ac* 
count  of  the  actions  of  Philip  Augustus  king  of 
France,  %  relates  how  by  the  piercing  of  a  dam . 
the  mills  near  Gournay  (castrum Gomacumox Cor* 
nacum)  were  destroyed,  to  the  great  detriment  S 
the  besieged.     In  the  first  crusade,  at  the  end  of 

*  Prsecipiti  torquens  cerealia  saxa  rotatu. 

Auson.  Mosella,  t.  362, 
Docitur  in  ri^idis  sinuosa  canalibus  unda^ 
Ex  qua  fert  populo  hie  xnola  capta  cibum. 

Venantii  Hon,  Clement,  Fortunati  CtirmtfMi,  edit 
Browerij  Moguntiae  1617.  4to.  p.  S3. 

f  Fluviolui  ante  portam  niolendinas  mira  velocitate  dtvertit.  Grc- 
gqrii  Turonensii  Opera,  ed.  Theod.  Ruinart.  Lutet.  Paris*  iCjQQ.  UL 
Hilt,  lib*  iii.  IQ.  p*  126.-— *Dam  Ursus  abbas  hsec  a^^t»  ac  fnUio ' 
molam  manu  vertentes  triticum  ad  victus  necessarium  commiuvierent^ 
pro  labore  fratnim  visum  est  ei  molendinum  in  ipso  Angcris  fliifii 
alveo  stabilire ;  defixiique  per  flumen  palis»  aggregfttis  lapidum  aa%- 
Doruxn  acerv'ts  exclusas  fecit,  atque  aquam  canale  coll<git»  ci^jus  im- 
petu  fabriess  rotam  in  magna  volubilitate  vertere  fecit  ^  hoc  opeiela- 
borem  monachorum  relevans,  atque  uni  fratrum  delegaos^  opui  no- 
eessarium  impkbatur.    Ibid-  Vita  patrum^  IS.  p.  1242* 

I  Gul.  Britoniii  Philippidos  Ubri  xii,  editi  a  C*  Burtbio.  Cygoca  i 
1657.  4to.  lib.  vi.  V.  220.  p.  115. 
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the  eleventh  century,  the  Germans  burned  in  Bui* 
garia  seven  mills,  which  were  situated  beldw  a 
bridge  on  a  small  rivulet,  and  which  seem  to  have 
been  floatmg  mills.^  In  deeds  of  the  twelfth  and 
thirteenth  century,  water-mills  are  often  called 
aquimdlUa^aquimoliy  aquismoliy aquimol(e.'\  Petrus 
Damian],  one  of  the  fathers  of  the  eleventh  century^ 
says,  Sicut  aquhnolum  nequaquam  potest  sine  gur* 
gitii  inundantiafrumenta  permolerey  ita^  Slc^ 

At  Venice  stnd  other  places,  there  were  mills 
which  righted  themselves  by  the  ebbing  and  flow-^ 
log  of  the  tide,  and  which  every  six  hours  changed 
the  position  of  the  wheels.  §  Zanetti  |f  has  shown^ 
IGrom  some  old  charters,  that  such  mills  existed 
about  the  year  1044;  and  with  still  more  certainty 
HI  1078,  1079,  and  1 107.  In  one  charter  are  the 
words :  Super  toto  ipso  aqumolo  molendim  pasiio  in 

^  Septem  moleadinis,  quae  sub  ponte  m  flamine  degebant,  ignem 
sobmiserunt.  Ckronicon  Hierosolymiianum,  edit,  a  Rclnero  Rei- 
Ineeio.    Helmstadii  1684.  4to.  Hb.  i.  c.  10.  p.  7. 

f  See  GkMBarium  novum  ad  seriptores  medii  ie?i^  collegit  Car- 
pmlknr*  Furisiis  1766.  fol.  vol.  i.  p.  s66.  In  a  chronicle  written  in 
the  year  12gO,  a  floating  mill  is  called  molendinum  navale,  also  nc* 
vencum;  and  in  another  chronicle  of  1301^  molen^nnm  pendens, 
Stealso  Glossaritttn  manuaie,  torn,  h,  Halae  1776.  Svo.  p.  71^1. 

I  Dtmiani  Opera  omnia,  t^t,  Cajetant.  Pkirisns  1743.  fb!.  torn.  i. 
pc  105.  lib.  yi.  epist  93. 

§  A  new  invention  of  thk  kind  may  be  leen  in  The  Adnmneement 
^  Arts,  Mantifactures,  and  Commerce,  by  W.  Bailey.  Lond.  177«, 
foL    In  Engl'ish  such  a  mill  is  called  a  tide-mill, 

n  Girolano  Zanetti  delF  origine  di  alcune  arti  principali  appresso 
i  VcneziMH  libri  doc.   VencEia.  I7M«  4lo.  p.  71. 
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palude  juxta  campo  alto;  where  the  expression 
aquimolum  mokndini  deserves  to  be  particularly 
remarked^  as  it  perhaps  indicates  that  the  mill  in 
question  was  a  proper  grinding-mill.  Should  this 
conjecture  be  well  founded,  it  would  prove  that  so 
early  as  the  eleventh  century  water^iniUs  were 
used  not  only  for  grinding  corn,  but  for  many 
other  purposes. 

It  appears  that  hand:  and  cattle-tnills  were  every 
where  still  retained  at  private  houses  a  long  time 
after  the  erection  of  water-mills.  We  read  in  the 
Life  of  St.  Benedict,  that  he  had  a  mill  with  an 
ass,  to  grind  corn  for  himself  and  his  colleagues. 
Among  the  legendary  tales  of  St.  Bertin,  there  is 
one  of  a  woman  who,  because  she  ground  com  oii 
a  fast-day,  lost  the  use  of  her  arm ;  and  of  another 
whose  hand  stuck  to  the  handle,  because  she  uur 
dertook  the  same  work  at  an  unseasonable  time. 
More  wonders  of  this  kind  are  to  be  found  at  later 
periods  in  the  Popish  mythology.  Such  small 
mills  remained  long  in  the  convents ;  and  it  was 
considered  as  a  great  merit  in  many  ecclesiastics, 
that  they  ground  their  own  corn  in  order  to  n^ake 
bread.  The  real  cause  of  this  was,  that  as  the 
convents  were  entirely  independent  of  every  per- 
son without  their  walls,  they  wished  to  supply  all 
their  wants  themselves  as  far  as  possible ;  and  as 
these  lazy  ecclesiastics  had,  besides,  too  little  labour 
and  exercise,  they  employed  grinding  as  an  aoiuse* 
.  ment,  and  to  enable  them  to  digest  better  their 
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ill-deserved  food.  Sulpicius  Severus  *  gives  an  ac- 
count of  the  mode  of  living  of  an  Eastern  monk, 
in  the  beginning  of  the  fifth  century,  and  says  ex- 
pressly that  he  ground  his  own  com.  Gregory  of 
Tours  mentions  an  abbot  who  eased  his  monks  of 
their  labour  at  the  hand-mill,  by  erecting  a  water- 
milLf  It  deserves  here  to  he  remarked,  that,  in 
the  sixth  century,  malefactors  in  France  were  con- 
demned to  the  mill,  as  is  proved  by  the  history  of 
Septimina  the  nurse  of  Childebert.  J 

The  entrusting  of  that  violent  element  water  to 
support  and  drive  mills  constructed  with  great  art, 
displayed  no  little  share  of  boldness;  but  U  was  still 
more  adventurous  to  employ  the  no  less  violent  but 
much  more  untractable,  and  always  changeable 
':wiDd  for  the  same  purpose.  Though  the  strength 
iCind  direction  of  the  wind  cannot  be  any  way  alter- 
ed, it  has  however  been  found  possible  to  devise 
■Deans  by  which  a  building  can  be  moved  in  such 
&  manner  that  it  shall  be  exposed  to  neither  more 
aior  less  wind  than  is  necessary,  let  it  come  from 
Tvhat  quarter  it  may. 

It  is  very  improbable,  or  much  rather  false,  that 
•^he  Romans  had  wind-mills,  though  Pomponius 

•  Dialog,  i.  S.  edit.  Homii.  Amstel.  1665.  Svo.  p.  449. 
1    t  See  Gregory  of  Touts,  ut  supra. 

'~  X  Septimina  vehemcnler  CEesa,  ac  cauteriis  accensis  in  facie  vulne- 
•nta,  ablatis  omnibus  qux  habebat,  in  Maril^um  vilUm  deducilur, 
mu  ecilieel,  trahens  molam,  his  qus  in  gynscio  eiaai  posits,  perdies 
.Jingnloa  farinas  ad  rictus  nEcessarias  praspamrei.  Hiilor.  Francorum, 
Jib.  tx.  3B.  p.  4(32. 


J 
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Sabious  affirms  so,  but  without  any  proof.*  Vitrur 
viu9,t  ^bere  be  speaks  of  all  moving  forces, 
mentions  also  tbe  wind;  but  be  does  not  say  a 
word  of  wind-mills ;  nor  are  tbey  noticed  eitber 
by  Seneca  X  or  Cbrysostom,  ^  wbo  have  both 
spoken  of  the  advantages  of  tbe  wind.  I  consider 
as  false  also,  tbe  account  given  by  an  old  Bo* 
bemian  annalist,  ||  who  says  that  before  the  year 
7 1 8  there  were  none  but  wind-mills  in  Bohemia^ 
and  that  water-mills  were  then  introduocd  for 
the  firsj;  time*  I  am  of  opinion  that  the  author 
meant  to  have  written  katid-  and  cattk-mik  ibv 
atead  of  wind- mills. 

It  has  been  often  asserted,  tluit  these  mills  were 
first  invented  in  the  East^  and  introduced  into  £a* 
rope  by  the  crusaders ;  but  this  also  is  improbable. 
For  mills  of  this  kind  are  not  at  all,  or  very  seldom, 
found  in  the  East.  There  are  none  of  them  in 
Persia,  Palestine,  or  Arabia,  and  even  water-mills 

*  See  PomfKniiat  Sabinus,  ut  tupra. 
f  Lib.  ix.  c.  9.  lib.  X.  c.  1,  13. 

I  Nfttur.  qii»9t.  Ub.  t.  c.  18. 

§  ChryM6t.  in  psalm*  exxzir.  p.  369* 

II  At  the  same  period  (7 18)  one  named  Haiek  the  son  of  Uladi« 
the  weakf  built  close  to  the  cttj  an  ingjenious  oiill  which  ww  driven 
by  water.  It  was  visited  by  many  Bc^mians,  in  whom  il  ocHed 
much  wonder,  and  who  taking  it  as  a  model,  buih  othcct  of  tlie  Kke 
kind  here  and  there  on  the  rivers ;  for  before  that  time  all  die  B^ 
hemian  mills  were  wind-mills,  erected  on  moantains.  Wwnemkd 
Bagtm  Chr&niG.'  Bohem.  translated  into  German  by  Jdin  SmmM. 
Nuremberg  I697.  fol.  p.  13. 
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tie  there  uQCoinmon>  and  constructed  on  a  small 
•cale.  Besides,  we  find  wind-mills  before  the 
crtisades,  or  at  least  at  the  time  when  they  were 
first;  undertaken.  It  is  probable  that  these  build* 
iogs  may  have  been  made  known  to  a  great  part 
di  Europe,  and  particularly  in  France  and  £ng^ 
Und,*  by  those  who  returned  from  these  expedt^ 
tions;  but  it  does  not  thence  follow,  that  they 
wtnre  invented  in  the  East.f  The  crusaders  per- 
baps  saw  such  mills  in  the  course  of  their  travels 
through  Europe;  very  probably  in  Germany, 
which  is  the  original  country  of  most  large  ma* 

•  See  De  la  Mare,  Trait^  de  la  police,  &c.  ut  supra.  Description 
<!a  dach^  de  Bourgogne.  Dijon  1775.  Svo.  i.  p.  l63.  Dictionnaire 
d«  OriginoBy  pur  d'Origny,  t.  p.  184.  The  last  work  hat  an  at<i 
tmcttn^  title,  bat  it  is  the  worst  of  its  kind,  written  without  .correct- 
ness or  judgment,  and  without  giving  authorities. 

f  There  are  no  wind-mills  at  Ispahan,  nor  in  any  part  of  Persia. 
Tlie  niUft  are  all  driven  by  water,  by  the  hand*  or  by  cattk.  Vkyajgei 
de  Chardin,  A  Rouen  1723.  8vo.  viii.  p.  221. — ^The  Arabs  have  no 
wind-mills ;  these  are  used  in  the  East  only  in  places  where  no  streams 
are  to  b^  found ;  and  in  most  parts  the  people  make  use  of  hand-mills. 
Those  which  I  saw  on  Mount  Lebanon  and  Mount  Carmel  liad  a 
great  resemblance  to  those  which  are  found  in  many  parts  of  Italy. 
They  are  exceedingly  simple,  and  cost  very  little.   I'he  mill-stone  and 
th«  wKmI  ave  faivtened  to  the  same  axis.    The  wheel,  if  it  can  be  so 
ei^ed,  cofMiftts  of  eight  Hollow  boards,  shaped  like  a  shovel,  placed 
acvow  the  axis.  When  the  water  falls  with  violence  npon  these  boafdt 
it  tvffM  tWem  round  and  put»  In  motion  the  mtll-stone,  erer  wbiek 
Um  com  is  poured.    Darvietup,  Mtrktoitrdige  fMckrickSen  von  semen 
teieen.   Part  iii.  Copenhngen  and  Leipsie  1754.  8vo.  p.  9DI.— 1  did 
Mit  see  either  water-  or  wind-mills  in  all  Arabia.   I,  however,  fovnA 
an  €Hi-prM»  at  Tehama,  which  was  driven  by  oxen  -^  and  thence  sup- 
pose  that  the  Arabs  have  eom-mills  of  the  like  kind.    Niebuhr,  Be- 
Hkreibang  9on  ArMen,  p.  f  17. 
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chines.  In  the  like  manner,  the  knowledge -of 
several  pseful  things  has  been  introduced  into 
Germany  by  soldiers  who  have  returned  from  dif* 
ferent  wars;  as  the  English  and  French,  after 
their  return  from  the  last  war,  made  known  in 
their  respective  countries  many  of  our  useful  im- 
plements of  husbandry,  such  as  our  straw-chopper, 
scythe,  &c. 

Mabillon  mentions  a  diploma  of  the  year  1 105, 
in  which  a  convent  in  France  is  allowed  to  erect 
water-  and  wind-mills,  molendina  ad  ^centum.*  In 
the  year  1 143,  there  was  in  Northamptonshire  to 
abbey,  situated  in  a  wood,  which  in  the  course 
of  180  years  was  entirely  destroyed.  One  cause 
of  its  destruction  was  said  to  be,  that  in  the 
whole  neighbourhood  there  was  no  house,  wind- 
or  water-mill  built,  for  which  timber  was  not  taken 
from  this  wood.f     In  the  twelfth  century,  when 

*  lisdem  etiam  facultatem  concessit  constituendi  domos,  itagna, 
nu^endina  ad  aquam  et  rentum^  in  episcopatu  Ebroicensi,  Constan- 
tiensi  et  Bajocensi,  ad  augendos  monasterii  proventus.  Mabillon, 
Annates  Ordinis  S.  Benedicti,  torn.  v.  Lut.  Paris.  1713.  fol.  p.  474. 

f  Praeterea  non  fuit  in  patria,  aula,  camera^  orreumy  molendinBm 
venticium  sive  aquaticum  alicujus  valoris  plantata  sine  adminiculoali- 
quo  boscorum  Sancts  Mariae  de  Pipewalla  (so  the  wood  was  called). 
£t  quot  virgae  molendinorum  venticioram  dabantur  in  temporibusdi- 
versorum  abbatum  nemo  novit,  nisi  Deus.  Canssa  tertta  destnictioiiit 
boscorum  fuit  in  constructione  et  emendatione  domorum  infhtabfaft* 
thiam  et  cxt;a,  utpote  in  grangiis,  orreis,  bercariis,  molendinii  aqua* 
ticis  et  venticiis  per  vices.  The  letter  of  donation,  which  appeaiw 
also  to  be  of  the  twelfth  century,  may  be  found  in  the  same  coUecdon^ 
vol.  ii.  p.  45g.   In  it  occurs  the  expression  mQlendinum  venirUiciM* 
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these  mills  began  to  be  more  common,  a  dispute 
arose  whether  the  tythes  of  them  belonged  to  the 
clergy;  and  pope  Celestine  III  determined  the 
t|uestion  in  favour  of  the  church.'*^  In  the  year 
1332,  one  Bartolomeo  Verde  proposed  to  the  Ve- 
netians to  build  a  wind-mill.  When  his  plan 
had  been  examined,  a  piece  of  ground  was  assign- 
ed to  him,  which  he  was  to  retain  in  case  his  un- 
dertaking should  succeed  within  a  time  specified.'}' 
In  the  year  1393,  the  city  of  Spires  caused  a  wind- 
mill to  be  erected,  and  sent  to  the  Netherlands  for 
a  person  acquainted  with  the  method  of  grinding 
by  it.  J  A  wind-mill  was  also  constructed  at 
Francfort  in  1442,  but  I  do  not  know  whether 
there  had  not  been  such  there  before.  ^ 

To  turn  the  mill  to  the  wind,  two  methods  have 
been  invented.  The  whole  building  is  constructed 
in  such  a  manner  as  to  turn  on  a  post  below,  or  the 
roof  alone,  together  with  the  axle-tree,  and  the 

In  a  charter  also  in  voL  iii.  p.  107*  we  read  of  molendinumventorium, 
Monasticon  Anglicanum,  sive  Pandectae  Coenohiorum,  edit.  sec. 
Load.  l682.  fol.  i.  p.  8l6. 

*  De  reditibus  molendini  ad  ventum  solvendx  sunt  decimae.  De» 
cretal  Greg,  lib.  iii.  tit.  30.  c.  23. 

.  f  Gir.  Zanetti  dell*  origtne  di  alcune  arte  appresso  i  Veneziani. 
Veaez.  1758.  4to.  p.  74.  Pro  ^iciendo  unum  molendinum  a  vento. 
lit  Bret,  Geschichie  von  Venedig,  ii.  1.  p.  233. 

J  Lehmanns  Chronica  der  Stadt  Speyer.  Frankf.  1662.  4to. 
p.  847*  "  Sent  to  the  Netherlands  for  a  miller  who  could  grind  with 
'*  the  wind-mill." 

.  f  Lersner,  Prankf.  Chronik.  ii.  p.  2f . 
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wings  are  moveable.  Mills  of  the  former  kind 
are  called  German- mills,  those  of  the  latter  Dutch. 
They  are  both  moved  round  either  by  a  wheel 
and  pinion  within,  or  by  a  long  lever  without.* 
I  am  inclined  to  believe,  that  the  German-mills 
are  older  than  the  Dutch;  for  the  earliest  de* 
scriptions  which  I  can  remember,  speak  only  of  the 
former.  Cardan,t  in  whose  time  wind-mills  were 
very  common  both  in  France  and  Italy,  makes 
however  no  mention  of  the  lattier ;  and  the  Dutch 
themselves  affirm,  that  the  mode  of  building  witb 
a  moveable  roof  was  first  found  out  by  a  Fleming 
in  the  middle  of  the  sixteenth  century,  j:  Those 
mills,  by  w^hich  in  Holland  tlie  water  is  drawn  up 
and  thrown  off  from  the  land,  one  of  which  was 
built  at  Alkmaar  in  1408,  another  at  Schoonhoven 
in  1450,  and  a  third  at  Enkhuisen  in  1452,  were 
at  first  driven  by  horses,  and  afterwards  by  wind* 

*  Descriptions  and  figures  of  both  kinds  may  be  found  in  I^upold*a 
Theatrum  mackinarum  generale.  Leipzig  1724.  fol.  p.  101.  tab.  41, 
48,  43. 

f  Nor  can  I  pass  over  in  silence  what  b  so  wonderful,  that  before 
I  saw  it  I  could  neither  believe  nor  relate  it,  though  commonly  talked 
of,  without  incurring  the  imputation  of  credulity.  But  a  thirst  for 
science  overcomes  bashfulness.  In  many  parts  of  lufy,  therefore, 
and  here  and  there  in  France,  there  are  mills  which  aie  turned  round 
by  the  wind.  De  rerum  varittaie^  lihw  L  cap.  lO.  in  the  edition  of 
all  his  works,  Lug4uni  l663.  fol.  vol.  iii.  p.  S6. 

t  Thb  accoont  I  found  in  D$  ko^kandei  van  Amtierd&m,  doerLg 
Long.  Amst.  1727.  2  vol.  8vo.  ii.  p.  584.  De  letvtegefyke  kap,  om 
de  moolens  op  all  toinden  te  titten,  is  tent  vCt  MuMni  von  dc  xvk 
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But  as  these  mills  were  immoveable,  and  could 
work  only  when  the  wind  was  in  one  quarter,  they 
were  afterwards  placed  not  on  the  ground,  but  on 
a  float  which  could  be  moved  round  in  such  a 
manner  that  the  mill  should  catch  every  wind.''^ 
This  method  gave  rise  perhaps  to  the  invention  of 
moveable  mills. 

It  is  highly  probable,  that  in  the  early  ages  men 
were  satisfied  with  only  grinding  their  corn,  and 
that  in  the  course  of  time  they  fell  upon  the  in* 
ventipn  of  separating  the  meal  from  the  pollard 
or  bran.  This  was  at  first  done  by  a  sieve  moved 
with  the  hands;  and  even  yet  in  France,  when  what 
b  called  mouture  en  grosse  is  employed,  there  is  a 
particular  place  for  bolting,  where  the  sieve  is 
moved  with  the  hand  by  means  of  a  handle.  It  is 
customary  also  in  many  parts  of  Lower  Saxony  and 
Alsace,  to  bolt  the  flour  separately ;  for  which  pur- 

teuw  door  een  Vlaaming  uytgevonden.  <'  The  moveable  top  for 
**  turning  the  mill  round  to  every  wind  was  first  found  out  in  the 
*'  middle  of  the  sixteenth  century  by  a  Fleming."  We  read  there 
that  this  is  remarked  by  John  Adrian  Leegwater  *,  but  of  this  man  I 
know  nothing  more  than  what  is  related  of  Jhim  in  the  above  work, 
that  he  was  celebrated  on  account  of  various  inventions,  and  died  in 
1650,  in  the  seventy-fiflh  year  of  his  age.  See  also  Beschryving  d^r 
Siadt  De(ft,  door  verscheide  Liefhehhers  en  Kenners  der  Neder- 
iandsche  oudheden.    Te  Delfl,  1729.  fol.  p.  623. 

*  De  molens  hadden  doen  (toen)  vaste  kappen,  zoo  datze  maar 
met  eene  wind  malen  konde,  waarom  men  op  zekere  plaats,  om  dit 
oogeval  voor  te  kommen,  een  molen  op  een  groot  vlot  neder  zettc, 
dat  men  dan  naarden  wind  draide.  See  the  History  of  the  city  of 
D^lft,  above  quoted. 
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pose  various  sieves  are  necessary.  The.Romani 
had  two  principal  kinds,  cribra  ej:cussaria  and  pol^ 
tinariay  the  latter  of  which  gave  the  6nest  flour, 
called  pollen.  Sieves  of  horse- hair  were  first  made 
by  tlie  Gauls,  and  those  of  linen  by  the  Spaniards.* 
The  method  of  applying  a  sieve  in  the  form  of  an 
extended  bag  to  the  works  of  the  mill,  that  the 
meal  might  fall  into  it  as  it  came  from  the  stones, 

« 

and  of  causing  it  to  be  turned  and  shaken  by  the 
machinery,  was  first  made  known  in  the  beginning 
of  the  sixteenth  century,  as  we  are  expressly  told 
in  several  ancient  chronicles.f 

This   invention   gave  rise   to  an  employment 
which  at  present  maintains  a  great  many  people:;  I 

*  Cribrorum  genera  Galli  e  setis  equorum  invenere^  Hispanue 
lino  excussoria  et  poilinarla.  ^gyptus  e  papyro  atque  junco.  P&n» 
lib.  xviii.  cap.  11. 

t  At  midsummer  1602,  machinery  for  bolting  in  mills  was  fint 
introduced  and  employed  at  Zwikau;  Nicholas  Boiler,  who  gave  rise 
to  this  improvement,  being  then  sworn  master  of  the  bakers*  company. 
It  may  be  thence  easily  seen,  that  coarse  and  not  bolted  flour,  wxdL 
as  is  still  used  in  many  places,  and  as  was  used  through  necessity  here 
at  Zwikau  in  l641,  was  before  that  period  used  for  baking.  Ckr<h 
nica  Cygnea,  or  Description  of  the  town  of  Zwikau,  by  Tobias 
Schmidten.  Zwikau  1656.  v.  vol.  4to.  ii.  p.  24Q.  See  also  Tlieatri 
Freibergensis  Chronicon.  Pars  posterior.  Freyberg.  l653.4to.  p.  335. 
Anno  1580,  a  great  drought  and  scarcity  of  water.  Of  all  the  mills 
near  town  there  were  only  fifteen  going;  and  in  order  that  the  peo- 
ple might  be  better  supplied  with  meal,  the  bolting-machinery  was 
remo^'ed,  and  this  was  attended  with  such  good  consequences  that 
each  mill  could  grind  as  much  as  before.  In  Walser's  Appenzeller 
Ckronik,  S,  Gall,  1740.  8vo.  p.  471 ,  we  are  told  that  about  that  time 
(1633)  a  freeman  of  Meraraingen  taught  the  people  of  Appenzel  to 
make  the  beautiful  white  bolted  flour  so  much  and  so  far  celebrated. 
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mean  that  of  preparing  bolting-cloths,  or  those 
kinds  of  cloth  through  which  meal  is  sifted  in  mills. 
As  this  cloth  is  universally  used,  a  considerable 
quantity  of  it  is  consumed.    For  one  bolting-cloth, 
five  yards  are  required  ;  we  may  allow^  therefore, 
twenty-five  to  each  mill  in  the  course  of  a  year. 
When  this  is  considered,  it  will  not  appear  impro- 
bable, that  the  electorate  of  Saxony,  according  to  a 
calculation  made  towards  the  end  of  the  17th  cen- 
tury, when. manufactories  of  this  cloth  were  esta- 
blished, paid  for  it  yearly  to  foreigners  from  twelve 
to  fifteen  thousand  rix-dollars.    That  kind  of  bolt- 
ingrcloth  also  which  is  used  for  a  variety  of  needle- 
work, for  young  ladies' samplers,  and  for  filling  up 
the  frames  of  window-screens,  &c.  is  wove  after  the 
.  manner  of  gauze,  of  fine-spun  woollen  yarn.     One 
might  imagine  that  this  manufacture  could  not  be 
attended  with  any  difficulty;  yet  it  requires  many 
ii^nious  operations  -which  the  Germans  cannot 
easily  perform,  and  with  which  they  are,  perhaps, 
not  yet  perfectly  acquainted.     However  this  may 
be,  large  quantities  of  bolting-cloth  are  imported 
from  England.    It  indeed  costs  half  as  much  again 
per  yard  as  the  German  cloth,  but  it  lasts  much 
longer.    A  bolting-cloth  of  English  manufacture 
will  continue  good  three  months,- but  one  of  Ger-r 
man  will  last  scarcely  three  weeks.    The  wool  ne- 
cessary for  making  this  cloth  must  be  long,  well 
washed,  and  spun  to  a  fine  equal  thread,  which, 
.  before  it  is  scowered,  must  be  scalded  in  hot  water 
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to  prevent  it  from  shrinking.  The  web  must  be 
stifTened  ;  and  in  this  the  English  have  an  advan- 
tage we  have  not  yet  been  able  to  attain.  Their 
bolting-cloth  is  stiffer  as  well  as  smoother,  and  lets 
the  flour  much  better  through  it  than  ours,  wfaicb 
is  eitlier  very  little  or  not  at  all  stiffened.  The 
places  where  this  cloth  is  made  are  also  not  nume- 
rous. A  manufactory  of  it  was  established  at  Ost^^ 
near  Dresden,  by  Daniel  Kraft,  about  the  end  of 
the  17th  century  ;'^  and  to  raise  him  a  capital  for 
carrying  it  on,  every  mill  was  obliged  to  pay  him 
a  dollar.  Hartau,  near  Zittau,  is  indebted  for  it» 
manufactory  to  Daniel  Plessky,  a  linen-weaver  of 
the  lattef ,  who  learned  the  art  of  making  bolting' 
cloth  in  Hungary,  when  on  a  visit  to  his  relatioDSi 
and  was  enabled  to  carry  it  on  by  the  assistance  of 
a  schoolmaster  named  Strietzel.  Since  that  period 
this  business  has  been  continued  there,  and  beoome 
common.f  The  cloth  which  is  sent  for  sale,  not 
only  every  where  around  the  country,  but  also  to 
Bohemia,  Moravia,  and  Silesia,  is  wove  in  pieces. 
Each  piece  contains  from  sixty-four  to  sixty-five 
Leipsic  ells :  the  narrowest  is  ten,  and  the  widest 
fourteen  inches  in  breadth.  A  piece  of  the  former 
costs  at  present  from  four  to  about  four  dollars  and 
a  half,  and  one  of  the  latter  six  dollars*     This 

*  Some  information  respecting  this  manufacturer  may  be  fband 
in  the  second  and  fourteenth  volumes  of  the  Leipziger  Samlungen. 

f  Transactions  of  the  economical  society  at  Leipsic,  Michael-i 
1772.   Dresden,  8vo.  p.  79- 


CORK-HILLS.  S57 

doth,  it  must  be  allowed,  is  not  very  white;  but 
it  is  not  liable  to  spoil  by  lying  in  warehouses, 
^rge  quantities  of  bolting-cloth  are  made  also  by 
a  company  in  the  duchy  of  Wurtemberg.  At  what 
time  this  art  was  introd  uced  there,  I  cannot  say :  for 
Qf^ery  thing  I  know  of  it  I  am  indebted  to  a  friend, 
]vho  collected  for  me  the  following  information  in 
bis  return  through  that  country.  The  cloth  is  not 
wove  in  a  manufactory,  but  by  eighteen  or  twenty 
master*  weavers,  under  the  inspection  of  a  company 
who  pay  them,  and  who  supply  all  the  materials. 
The  company  alone  have  the  privilege  of  deal- 
ing in  this  cloth ;  and  the  millers  must  purchase 
firom  their  agents  whatever  quantity  they  have 
occasion  for.*  The  millers,  however,  choose  ra- 
ther, if  they  can,  to  supply  themselves  privately 
with  foreign  and  other  home- made  bolting- cloth, 
as  they  complain  that  the  weavers  engaged  by  the 
company  do  not  bestow  sufficient  care  to  Tender 
their  cloth  durable :  besides,  the  persons  employed 
to  carry  about  this  cloth  for  sale,  often  purchase 
secretly  cloth  of  an  inferior  quality  in  other  places, 
and  sell  it  as  that  of  the  company.  Bolting-cloth 
18  made  also  at  Gera  as  well  as  at  Potsdam  and 
Berlin ;  at  the  latter  of  which  there  is  a  manufac- 
tory of  it  carried  on  by  the  Jews. 

•  According  to  the  general  rescript  of  1750,  which  has  been  often 
renewed.  See  Das  recht  der  handwerker  nock  WiriemLergischen 
gesetzen,  entworfen  von  Weisser,  Stutgart  I779.  8vo.  p.  220  and 
377.  This  company  obtained  that  exclusive  right  so  early  its  the 
year  1668. 

VOL.  X.  S 
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For  some  years  past  the  French  hav6  sO  ittdtb 
^xtolted  a  manner  of  grinding  called  inoututt 
iconomiquej  that  one  might  dmbst  Consider  it  tA 
ft  nevc  invention,  which  bught  to  form  an  epbch 
in  the  history  of  the  miller's  art.  This  art,  wbidi 
however  is  not  new,  consists  in  not  grinding  the 
flour  so  fine  at  once  as  one  mAy  wish,  and  in  put- 
ting the  meal  afterwards  several  times  through  the 
mill,  and  sifting  it  through  various  sieves.  Thb 
toethod,  which  in  reality  has  nothing  in  it  dtfaef 
very  ingenious  or  uncommon,  wfts  known  to  iStxt 
ancient  Romans,  as  we  may  conclude  from  the  ftc- 
Count  of  Pliny,  who  names  the  different  kinds  dF 
m^al,  ^\ic\\  ^  smilagOy  simila^floSy pollen^  dbatiuftt^ 
&c. ;  for  these  words  are  not  synonymous,  but  ex- 
press  clearly  all  the  various  kinds  of  ineal  dr  floU^ 
Which  were  procured  from  the  Same  cbrn  by  «f* 
peated  grinding  and  sifting.  In  general,  the  Rd- 
inans  had  advanced  very  far  in  this  art;*  and  they 

•  One  may  easily  perceive  by  what  Pliny  says,  that  the  Romans 
had  made  a  variety  of  observations  and  experiments  on  grinding  and 
baking.  By  comparing  his  information  with  what  we  knd^  at  |»^ 
setit,  I  have  remarked  two  things,  which,  as  they  win  t>^rha^  be 
serviceable  to  those  who  hereafter  may  endeavour  to  illustrate  Pliny, 
1  shall  lay  before  the  reader.  That  author  says,  book  xviii.  ch.  g. 
QfiCB  sicca  moluntur  plus  farince  redetUnt ;  quce  sals€  aqud  J^UfMl, 
candidiorem  meduUam,  ventm  plus  reiineni  injurfure,  A  queelioii 
here  arises,  whether  the  corn  was  moistened  before  it  was  ground, 
and  whether  this  was  done  with  fresh  or  with  salt  water.  If  Pliny, 
as  is  probable,  here  means  a' thorough  soaking,  he  is  not  mistiaken ; 
for  it  is  certain  that  corn  vvhich  has  been  exposed  to  much  Wet  yi^db 
less  meal,  and  that  the  meal,  which  is  rather  gray  or  reddish  ihah 
white,  will  not  keep  long.    The  millers  also  are  obliged,  wheii  t6fk. 
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iciiew  haw  to  prepare  from  com  more  kinds  of 
meal,  and  from  meal  more  kinds  of  bread,  than  the 
fVench  have  hitherto  been  able  to  obtain.    Pliny* 


been  much  wetted,  to  pat  it  through  the  mill  oftener,  because  it 
■im  more  ditiiicult  to  be  ground.  See  J.  C.  Fulmann,  Er/aknmgen 
^on  der  lekandlung  des  zum  vermahlen  hestimten  gelreides.  Leipsic 
X77S«  8vo.  p.  31.  Malouin,  Backer-und  Mfiller-Kunst,  the  Ger- 
^^ftTT"  translation  in  Schaiiplatz  der  Kiintte,  viii.  p.  1 13.  and  HanovJ 
-^^bkandlung  von  Geireidewagen,  in  Schrifien  der  Naiurjbrschenden 
^^esehchaft  in  Danzig,  i.  p.  359.  ^^  ^  true  also,  that  when  salt 
-^^rater  is  used  for  moistening  corn,  the  meal  becomes  clammier,  and 
difficult  to  be  separated  from  the  bran.  It  is  well  known  that 
18  not  proper  to  steep  in  salt  water,  malt  which  is  to  be  groimd  for 
On  the  other  hand,  a  moderate  soaking,  which  requires  ex- 
-perience  and  attention,  is  useful,  and  is  employed  in  preparing  the 
Unert  kinds  of  flour,  such  as  the  Frankfort,  Augsburg  and  Ulmspelt- 
BMslj  which  is  exported  to  distant  countries.  Many  excellent  rules 
on  this  sul^eot  are  given  by  FuUmann,  and  also  {Reyher)  Abhandlung 
von  zuhereiiung  der  weissen  starke,    Erfurt  1 769.  8vo. 

T^ere  is  another  passage  in  the  tenth  chapter  of  the  same  book  of 
Pliny»  where  he  seems  to  recommend  a  thorough  soaking  of  corn 
that  is  to  be  ground.  De  ipsa  ratione  pisendi  Magonis  proponetur 
Unteniia :  iriticum  ante  perfundi  aqua  multa  juhet,  postea  evalli, 
dtinde  sole  sictatum  pilo  repeii,  I  am  of  opinion  that  we  have  here 
dM  oldest  account  of  the  manner  of  making  meal ;  that  is,  by  pound- 
ing. This  appears  to  me  probable  from  the  words  immediately  pre- 
ceding, which  I  have  above  endeavoured  to  explain,  and  from  the 
Word  evalli,  I  do  not  think  that  it  ought  to  be  translated  io  winnow 
to  Sanmaise  says,  in  Exerdtal.  Plinianof,  p.  907 ;  but  agree  with 
Gesner  in  TTiesemr.  Steph,  that  it  signifies  to  free  the  corn  from  the 
Irask.  The  corn  was  first  separated  from  the  husks  by  pounding, 
.  which  was  more  easily  done  after  the  grain  had  been  soaked ;  the 
lltelled  com  was  theti  soaked  again,  and  by  these  means  rendered  so 
brittle,  that  it  was  easily  pounded  to  meal.  The  like  method  is  em- 
ployed when  people  make  grits  without  a  mill,  only  by  pounding ; 
4  pt9C9t»  mentioned  by  Krihiitzin  hia  EncydopMe,  vol.  ix.  p.  805. 
*  Plin.  lib.  XYiii.  c.  10. 


260  HISTORY    OF    INVENTIONS. 

reckons  that  bread  should  be  one- third 
than  the  meal  used  for  baking  it ;  and  that  this 
was  the  proportion  in  Germany  above  a  hundred 
years  ago,  is  known  from  experiments  on  bread 
made  at  different  times,  which,  however  uncertain 
they  may  always  have  been,  give  undoubtedly 
more  bread  than  meal.''^  In  latter  times,  the  arts  of 
grinding  and  of  baking  have  declined  very  much 
in  Italy ;  and  sensible  Italians  readily  acknowledge 
that  their  bread  is  much  inferior  to  that  of  most 
parts  of  Europe,  and  that  in  this  respect  the  Ger- 
mans are  their  masters,  f  Rome  indeed  forms  an 
exception ;  for  one  can  procure  there  as  good  bread 
as  in  Germany ;  but  it  is  necessary  to  acquaint  the 
reader,  that  it  is  not  baked  by  Italians  but  by  Ger- 
mans ;  and  all  the  bread  and  biscuit  baked  at  Ve- 
nice in  the  public  ovens,  either  for  home  consump- 
tion, the  use  of  shipping,  or  for  exportation,  is  the 
work  of  German  masters  and  journeymen.  They 
are  called  to  Venice  expressly  for  that  purpose;  and 
at  Rome  they  form  at  present  a  company,  and  have 

*  Farther  information  on  this  subject  may  he  found  collected  ii 
KtHmtz,  Encyclop^die,  vol.  iii.  p.  384.    According  to  experimeot 
mentioned  by  Kohler  in  the  appendix  to  his  Rechenmettter,  a  hnn—- ■ 
dred  pounds  of  meal  in  Grermany  produce  a  hundred  and 
pounds  of  doughy  and  these  a  hundred  and  fifty<4hree  pounds 
and  a  half  oimces  of  good  bread. 

t  See  the  treatise  of  Rosa,  professor  of  medicine  at  Favia,  on 
baking  of  bread  in  Lombardy,  in  Atd  delC  academia  delU  scienu  A^    ^ 
Siena,  torn.  iv.  p.  321.    Also  L*amico  depoveri,  che  iiuegna  U 
modo  difare  ihpan  venule.    In  Firenxe  1773«  8vo.    Sec  alto 
sikal'dkon,  Uhlioth,  iv.  365«  and  v.  p.  45. 


/^ 
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■a  very  elegant  church,*  The  ovens  of  these  Ger- 
toan  bakers  are  seldom  suffered  to  cool,  and  the 
^greater  part  of  the  owners  of  them  become  rich ; 
ibut  as  through  avarice  they  often  contuiue  their 
labour,  without  interruption,  in  the  greatest  heat 
for  several  days  and  nights,  scarcely  one  in  ten  of 
them  lives  to  return  with  his  wealth  to  Germany. 
The  Germans  have,  it  is  certain,  long  supplied  the 
^habitants  of  proud  Rome,  the  metropolis  of  Ca- 
'tiiolic  Christendom,  with  bread  ;  for  in  the  fifteenth 
■century  it  was  customary  in  all  the  great  families 
to  use  no  other  than  German  bread,  as  is  very  cir- 
cumstantially related  by  Felix  Fabri,  a  Dominican 
monk,  who  wrote  about  the  end  of  the  above  cen- 
tury, and  died  in  IjOS-t 

-    "  Schlcezers  Slaalsanzeigen,  i.  Dumb.  2.  p.  319. 

+  Italy,  ihe  inosl  celebrated  country  in  tlie  ivorld,  and  abundant 
III  grain,  has  no  delicate,  wholesome  and  pleasant  bread,  but  wbat  it 
hiked  by  a  German  baker,  who,  by  art  and  iuduelTioua  labour,  sub- 
lues  the  fire,  temperates  the  heat,  anil  equ^iiises  ihe  flour  in  suqh  a 
Bunner,  dial  the  bread  becomes  light,  fine  and  delicate  ;  whereas,  if 
baked  by  an  Italian,  it  is  heavy,  hard,  u^whoI(^some  and  insipid. 
His  holiness,  therefore,  prelates,  kings,  princes  and  great  lords  sel- 
dom eat  any  bread  except  what  is  baked  in  the  German  manner. 
31ie  Germans  not  only  bake  well  our  usual  bread,  but  ihey  prepare 
a  biscuit  for  the  use  of  ships  or  armies  in  the  lime  of  war,  with  so 
Buch  skill,  that  the  Venetians  have  German  bakers  only  in  their 
jHiblic  bake-houses  1  and  their  biscuit  is  sent  farand  wideoverlllyiia, 
Macedonia,  the  Hellespont,  Greece,  Syria,  Egypt,  Libya,  Mauri- 
tulia,  Spain,  France,  and  even  to  the  Orkney  Islands  and  Britain, 
to  be  used  by  their  own  seamen,  or  said  10  other  nations.'    Ilistaria 
Suevarum,  lib,  i.  c.  B.     This  history  of  Felix  Fabri  may  be  found  in 
r'  iuevicarum   rtruni  icripiorei   aliquot  ex  biblioiktca  el   recertsioni 
B  'Coldaiti,  printed  for  the  first  time  at  Fiaocfoit,  l6o^,  4to.  and  again 
Ti«Ulni,  1787,  fol.  . 
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The  mouture  iconomique  hofi  been  Ipog  Ioiowq  ii| 
Germany.  Sebastian  MuU^r,  in  the  bf^innipg  of 
the  1 7th  century,  gave  so  cloar  a  cie9criptioi|  pf  it^ 
that  the  French  even  acknowledge  lU*  Thi$  aik* 
tfaor  says,  that  one  ButrCi  who  came  to  Germany 
to  teaich  the  Germans  to  grind  and  to  bake,  wa« 
not  a  little  disconcerted  when  he  found  his  acholani 
more  expert  than  their  officious  master,  and  tbtf 
he  met  with  nothing  to  console  him  but  tbai;  %^. 
cording  to  his  opinion,  the  mill-stones  at  CarlsruiMi 
were  too  small,  and  that  the  bolting-siei^es  wera 
not  made  in  the  same  manner  as  those  at  Paris^f 

Millers  and  bakers*  even  in  France,  practiced 
sometimes  this  method  of  grinding  so  early  aa  tba 
sixteenth  century  ;  but  it  was  some  tim«  forbidden 
by  the  police  as  hurtful.  In  the  year  1546,  those 
were  threatened  with  punishment  who  should  grind 
their  corn  twice ;:{:  and  in  1658  this  threat  was  r^ 
newed,  -and  the  cause  added,  that  such  a  practioe 
was  prejudicial  to  the  health.]]    Such  prohibitions^ 

*  Bericht  von  brodtbacken^  fundiret  und  gerichtet  auf  die  snW 
etaoz^  natur>  eigenschaft  und  giittigkeit  des  fnichtwftchsj  ygtdhi 
durch  3&baldum  Mullem>  burgarn  zu  Konigsberf  in  VicomtfU 
Lei[>sig  l6l6,  4to.  nebst  einigen  tabelLen.  Muller*$  worfc  is  p^ 
lished  also  in  Arcana  fii  curiosiiaies  eeconomica,  or  Curious  swDti 
respecting  domestic  c8Conomy>  collected  by  David  MRier^^  170^ 
gyo.  the  place  where  printed  not  mentioned. 

f  Sehreber,  in  his  Observations  on  Malouin,  shows  ^at  tte 
mill-stones  in  France  are  too  large. 

{  Traits  d^  la  police,  par  De  la  Mare,  &i.  p.  asg. 

g  Defenses  sont  aussi  faites  K  tous  bouiangsrs,  tani  maitras  i|iii 
(brains,  de  fiiirc  remoudre  a«cuB  so«,  poor  par  aprfes  «n  faire  «t  fi^ 
briquer  du  pain,  attendu  qu*il  seroit  indigne  d*eiKrer  auoQipsb^ 
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llQwever,  made  by  the  police  without  sufficient 
croundE,  could  not  prevent  iutelligent  persons 
from  remarkinjf  that  the  bran  still  contained  meal, 
irhich,  when  separated  trom  it,  would  he  as  proper 
^r  food  as  the  first.  Those  who  had  observed  this 
were  induced  by  the  probability  of  advantage,  to 
^y  to  separate  the  remaining  meal  from  tlie  bi"an ; 
^nd  the  attenipt  was  attended  with  success,  but  it 
was  necessary  to  keep  it  concealed.  Malouin  re- 
lates, that,  above  a  hundred  years  before,  a  miller 
^t  Senlis  employed  this  method,  and  that  the  same 
^acdce  was  generally,  thougli  privately,  introduced 
fU  all  the  mills  in  the  neighbourhood.  There  were 
people  who  made  a  trade  of  purchasing  bran  in 
^der  to  separate  it  from  the  meal,  which  they  sold; 
^d  it  is  probable  that  many  of  them  carried  the 
§rt  too  far,  and  even  ground  bran  along  with  the 
'jneal.  This  was  done  chiefly  during  times  of  scar- 
leity,  as  in  the  year  1709.  As  men  at  that  time 
■yfere  attentive  to  every  advantage,  this  art  was 
Ipiffe  known  and  more  used,  so  that  at  length  it 
:«Q}e  common.     The  clergy  of  the  royal  chape] 


'hwi 


peine  de  quaraDt^huit  livfta  Pariiis  d'amande.  De  la 
328.  Tile  following  was  the  trae  cause  of  tills  prohibition, 
^a  a  heavy  lax  in  kind  wai  demandal  for  all  the  meal  brought  to 
fbia,  Bnvy  sent  thithei  not  mfial,  but  brun  abundant  in  meal, 
^IviMch  thev  caused  lo  be  ground  and  sifted  thcie,  and  by  theie  means 
Mquind  no  small  gain.  When  the  tax  was  abolished,  an  end  was 
put  to  this  deception,  which  would  otherwise  have  brou^t  th« 
ieonatniqut  ranch  toonei  to  pufectton. 
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and  parish  church  at  Versailles  sent  their  wheat  to 
be  ground  at  an  adjacent  mill ;  it  was,  according 
to  custom,  put  through  the  mill  only  once,  and  the 
bran,  which  still  contained  a  considerable  quantity 
of  meal,  was  sold  for  fattening  cattle.  In  time,  the 
miller,  having  learned  the  mouture  honomique^  pur- 
chased the  bran  from  these  ecclesiastics,  and  found 
that  it  yielded  him  as  good  flour  as  they  procured 
from  the  whole  wheat.  The  miller  at  length  dis* 
covered  to  them  the  secret,  and  gave  them  after- 
wards fourteen  bushels  of  flour  from  their  wheat» 
instead  of  eight  which  he  had  given  them  before. 
This  voluntary  discovery  of  the  miller  was  made  in 
1760,  and  it  is  probable  that  the  art  was  dis* 
iclosed  by  more  at  the  same  time.  A  baker  named 
Malisset  proposed  to  the  lieutenant-g^n^ral  de 
police  to  teach  a  method,  by  which  people  could 
grind  their  corn  with  more  advantage  ;  and  expe* 
riments  were  set  on  foot  and  published,  which 
proved  the  possibility  of  it.  A  mealman  of  Senlis, 
named  Buquet,  who  had  the  inspection  of  tlie  mill 
belonging  to  the  large  hospital  at  Paris,  made  the 
same  proposal ;  the  result  of  his  experiments,  con- 
ducted under  the  direction  of  magistrates,  was 
printed ;  the  investigation  of  this  art  was  now  taken 
up  by  men  of  learning,  who  gave  it  a  suitable  name ; 
and  they  explained  it,  made  calculations  on  it,  and 
i;ec.onunended  it  so  much,  that  the  mouture  Scatuh 
mique  engaged  the  attention  of  all  the  magistrates 
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throughout  France.*  Government  sent  Buquet 
to  Lyons  in  1764,  to  Bourdeaux  in  1766,  to  Dijon 
I  ita  1767,  and  to  Mondidier  in  I768  ;  and  the  bene- 
'  fit  which  France  at  present  derives  from  this  ira- 
iH  provement  is  well  worth  that  trouble.  Before 
I  that  period,  a  Paris  seller  yielded  from  eighty  to 
li  Junety  pounds  of  meal,  and  from  one  hundred  and 

i  fifty  to  one  hundred  and  sixty  pounds  of  bran ;  but 
ttie  same  quantity  yields  now  one  hundred  and 
,righty-6ve,  and  according  to  the  latest  improve- 
flneots  one  hundred  and  ninety-five  pounds  of  meal. 
.■In  the  time  of  St.  Louis,  from  four  to  five  setiers 
*ere  reckoned  necessary  for  the  yearly  maintenance 
wf  a  man,  and  these  even  were  scarcely  sufficient ; 
%o  many  were  allowed  to  the  patients  in  the  hospi- 
itel  aux  Quinze-Vingts  ;  and  such  was  the  calcula- 
^on  made  by  Bud^e  in  the  sixteenth  century."!" 
when  the  miller's  art  was  every  where  improved, 
e  four  setiers  were  reduced  to  three  and  a  half, 
after  the  latest  improvements  to  two.j; 

tisloire  de  la  vie  prir^cdea  Fraofois,  parM.  Le  Grand  d'Aussj. 
.s  1739,  3  vol.  Bvo.  i.  p.  60. 
f  Budsua  de  3!3e-  BasiliEc  155S.  fol.  p.  S14. 
1]  The  principal  wricers  qd  the  mouture  i?coiiomi']ue  arc  ihe  foU 
wing;  Mimoirc  suT  les  avaniagei  de  la  moulure  hmioniique,  par 
(.  Dijon  17B9,  Bvo.  Manuel  demcujiier,  H  chaTpenlier  de  meutins ; 
H  Traiti  de  la  moulure  fconoraijue,  redigi  sur  les  nimoirei  du  St. 
uet ;  par  M.  BeguiUet.  Paris  1776,  Bvo.  TruM  de  la 
7e  g{nhalc  dts  griini,  tt  de  la  moulare  par  iconomie.  Par 
I.  BeguiUet,  1775,  a  vol.  Bvo.  Pain.icanomiqjie,  par  M.  deButr^. 
iarlsruhe  1777,  Bvo.  Le  parjail  ieulanger,  par  M.  Parmentier. 
^f^a  1778,  8vo.     Sec  Professor  Becknoan'i  Biblioth.  x.  74,  79. 
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Mills  by  which  graia  is  only  freip^  from  t^e  bwk 
wA  rounded,  ftre  called  b4rley-miU3|  wd  b^lOQg 
to  the  iiew  inventions.     At  first  barley  wm  pn^ 
p^ed  only  by  pounding,  but  afterw^ds  by  grin^^ 
mg  i  nnd  as  it  was  more  perfectly  roun^^  by  thf 
}fttter  method,  it  was  distinguished  from  tbftt  modf 
by  pounding  by  the  name  of  pearl-barley.    Bfirli^T 
mills  difiG^r  very  little  in  their  constructipa  frpoi 
IpafiUmiUs;  and  machinery  £6r  striking  hftrley  9f 
groerally  added  to  the  latter.     The  priocipM  difr 
^^r^no^  is  th$^t  the  miU-stpne  is  rougb*bewQ  arQuq4 
its  circumference ;  and,  instead  of  an  under  stooQy 
i)M  below  it  a  woodeq  cas^,  withip  which  it  r»rolve», 
and  which,  in  the  inside,  is  lined  with  a  plate  of 
irw  pierced  like  a  grater,  with  holes,  th^  sharp 
#dg^s  of  which  turn  upwards.  The  barley  is  thrown 
upo0  the  stone,  which,  as  it  runs  round,  dr^.w8  it  in, 
frf?0  it  from  the  husk,  and  rounds  it ;  after  whicji 
it  is  put  into  sieves  and  sifted.*     At  Ulm,  how- 
ever, the  well-known  Ulm  barley  is  struck  by  ft 
common  mill,  after  the  stones  have  been  sepa- 
rated a  sufficient  distance  from  each  other,  j*    Tb^ 
first  kind  of  barley-mills  is  a  German  ioveotipn. 
In  Holland  the  first  was  erected  at  Saardam  not 
earlier  than  the  year  16^0.     This  mill,  which  at 
first  was  called  the  Pellikpan,  scarcely  prpducfsd  ip 

*  Beyers  Thes^mm  oMehia.  lOpUr*  p.  ^5.    Spre^Clla  Hm^^WVfk^, 

vaod  kiioste,  xii.  p.  77» 

«. 

f  Schrebers  Beytrage  zur  be^sderung  der  haushaltmigBkiiBde. 
MuDSter  1776>  6to.  p.  930. 


mivffsl  y^vs  profit  sufficient  to  maintaio  a  f^mir 
|j^;  but  in  the  beginniog  of  the  last  century  there 
lifere  at  Saardam  fifty  barley-tnilla,  which  brought 
^pwiderable  gain  to  their  proprietors^^^ 

As  long  as  the  natural  freedom  of  man  contir 
med  unre9trained  by  a  multiplicity  of  laws,  evi^ry 
person  was  at  liberty  to  build  on  hia  own  lands  and 
poissessions  whatever  he  thought  proper,  and  not 
mly  water-^  but  also  wind*mills.  This  freedom 
VRs  not  abridged  even  by  the  Roman  law.f  But 
$9  it  is  the  duty  of  rulers  to  consult  what  is  best  for 
the  whole  society  under  their  protection,  princes 
took  care  that  no  one  should  make  such  use  of 
commop  streams  as  might  impede  or  destroy  their 
public  utility. j:  On  this  account,  no  individual 
was  permitted  to  construct  a  bridge  over  any 
stream ;  and  it  is  highly  probable  that  the  proprie«- 
tors  of  land,  when  water-mills  began  to  be  nuni0- 

•  De  pelmoolens  zy»  in  Duytfichlandt  uytgevonden^  waarvan  de 
eerste  omtrent  den  jaare  1^60  op  dit  dorp  is  gebouwt,  die  men  den 
oaam  van  de  Pellikaan  gaf.  Pese  is*er  veele  jaaren  alleen  geweest ; 
en*t  is  aanmerkelyk  dat  toen  voor  een  huysgesin  daar  mede  naauwe- 
lyks  de  kost  kon  gewonnen  worden ,  daar'er  nu  wel  60  jsyii  waar  van 
de  eygenaars  alle  rykelyk  konnen  bestaan.  JOe  kgophandelvan  Am" 
iterdam,  door  Lf  Long,  1727*  ii  p*  ^38. 

f  Fluminam  puhlicoruin  commnnis  est  usw,  aicuti  vuirum  jnibli'* 
caram  «t  liloruin.  In  his  igitnr  publice  licet  cuilibet  aedificaire  et  df- 
itruere ;  dum  tamen  hoc  sine  incomfnodo  cvgusquam  fijtt,  DigfP" 
Urum  lib.  xxxiv,  tit.  2. 84. 

{  Ait  praetor :  Ne  quid  in  flumine  publico  ripave  ejus  facias,  ne 
qnld  in  flumine  publico  neVe  in  ripa  ejus  immittas,  quo  statio  iterve 
aavigio  deterior  lit,  fiat.    Digetior.  lib.  xliit.  iit,  19. 1 . 
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rous>  restrained,  from  the  same  principle,  the  libei 
ty  of  erecting  them,  and  allowed  them  only,  whe  n 
after  a  proper  investigation  they  were  declared  t  ~=x) 
be  not  detrimental.  Water-mills,  therefore,  wet  e 
included  among  what  were  called  regalia;  an--  _d 
among  these  they  are  expressly  reckoned  by 
emperor  Frederic  I.^  On  small  streams,  howevc 
which  were  not  navigable,  the  proprietors  of 
banks  might  build  mills  every  where  along  them,  ^f 
The  avarice  of  land-holders,  favoured  by  tb^coe 
meanness  and  injustice  of  governments,  and  b^my 


•  In  C.  L.  'Tolneri  Codex  diplomaticus  Palatinus,  printed  with  h^  »w 
Historia  Palatina,  Francof.  ad  Moen.  1700>  fol.  p.  54,  there  is  a  ^^=lt- 
ploma  of  Frederic  I,  of  the  year  1 159,  which  contains  the  (olloi 
words;  ''Quiavero  superius  roentionem  deregalibus-fecimiiSy 
quis  de  eis  dubitet,  nominatim  ea  exprimimus.  Haec  itaque 
esse  dicuntur :  moneta,  viae  publicae,  aquatilia,  flumina,  publica  mi 
lendina,  fumi,  forestica,  &c.*'  Much  to  the  same  purpose  is  a 
sageof  Gunther*s  poem  Ligurinus,  which  may  be  found  in  Reubi 
Scriptores  veteres  de  rehus  Ccesarum  Germanicorum,  Francof.  168^*^  *» 
fol.  p.  408. 

Postea  soUicite  regni  de  jure  vetusto 

Qusestio  mota  fuit ;  quod  desuetudine  longa 

Priscus  inumbrabat  neglecti  temporis  error. 

Ac  primum  Ligures,  super  hoc  a  rege  rogati, 

Vectigal,  portus,  cudendae  jura  monetae, 

Cumque  molendinis,     -    .    .    -    . 

Haec  Ligures  sacro  tribuerunt  omnia  fisco. 
In  Reliquiae  manuscriptorum  ex  museo  J,  P,  a  Ludewig*  Fmnco9^ 
1720.  8vo.  ii.  p.  SOO,  we  read  an  instance  of  the  emperor  Frederic  ^- 
having  forbidden  the  building  of  a  mill. 

f  Non  autem  omne,  quod  in  flumine  publico  ripave  fit, 
praetor ;  sed  si  quid  fiat  quo  deterior  statio  et  navigatio  fiat, 
hoc  interdictum  ad  ea  tantum  flumina  publica  pertinet  qosB  sunt 
vigabilia ;  ad  caetera  non  pertinet.    Digester,  lib.  xliit*  tit  U,  18. 
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|»4ibe  weakness  of  the  people,  extended  this  regality 

Mot  only  over  all  streams,  but  also  over  the  air  and 

^il«rmd-mills.     The  oldest  example  of  this  with  which 

M  am  at  present  acquainted,  is  related  by  Jargow,* 

lllli  the  end  of  the  fourteenth  century,  the  monks  of 

|(|4ie  celebrated  but  long  since  destroyed  monastery 

if  Augustines,  at  Windsheim,  in  the  province  of 

'ver3'ssel,  were  desirous  of  erecting  a  wind-mill 

it  far  from  Zwoll ;  but  a  neighbouring  lord  endea- 

lured  to  prevent  them,  declaring  that  the  wind  in 

lat  district  belonged  to  him.  The  monks,  unwilling 

give  up  their  point,  had  recourse  to  the  bishop 

[»f  Utrecht,  under  whose  jurisdiction  the  province 

continued  since  the  tenth  centu  ry.  The  bishop, 

ighly  incensed  against  the  pretender  who  wished 

usurp  his  authority,  affirmed,  that  the  wind  of 

le  whole  province  belonged  to  him  only ;  and  in 

39 1 ,  gave  the  convent  express  permission  to  build 

%  wind-mill  wherever  they  thought  proper,  f     In 

t/*  jBTgow,  Einleitung  in  die  lehro  von  den  regalicn.    Rostock 
J*7.  4io.  p.  494. 

+  As  our  moiiaatery  had  not  a  mill  to  grind  corn,  they  resolved  to 
nild  a  new  one.  When  the  lord  of  Woersi  heard  ihia,  he  did  every 
l^ng  in  hia  power  to  prevent  ii,  siying,  that  the  wind  in  Zealand 
pdonged  to  him,  and  that  no  one  ought  to  build  a  mill  there  with- 
out his  consent.  The  matter,  iberefore,  was  referred  to  the  bishop 
tf  Utrecht,  who,  as  soon  as  the  ai&ir  was  made  knuivn  to  him,  re- 
1  a  violent  passion,  thai  no  one  had  power  over  the  wind 
hia  diocese  but  himielf  and  the  church  at  Utrecht;  and  he 
lediately  granted  fuU  power,  hy  letters  patent,  dated  13gi,  to  the 
Winihhcim,  to  build  for  themseLves  and  their 
i^ood  wind-mill,  in  an;  place  which  tliey  might  find 

CanpnicoTum  regalariutn  ordimi  Anguilini,  capituli  Win- 
!  aucttre  Joh.  BvKino,     Antverpix  1631-  Bto.  p,  73. 
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the  like  madner  the  city  of  Huerlem  obttiMd  kfttrt 
tn^m  Albert  count  palatine  of  the  Rhine  to  boild 
t  wind' mill  in  the  year  IS94.* 

Another  restraint  to  which  men  in  power  Bttb* 
Jected  the  weak,  in  regard  to  tnillsi  was,  that  vassab 
were  obliged  to  grind  their  corn  at  their  lord's  mill, 
for  which  they  paid  a  certain  value  in  kind.  The 
oldest  account  of  such  ban^^niills,  tnolendina  bannth 
fia^  occurs  in  the  eleventh  century.  Fulbert,  InsbO]^ 
Cif  Chartres,  and  chancellor  of  France^  in  a  letter 
to  Richard  duke  of  Normandy,  complttbis  tlttt 
attempts  began  to  be  made  to  compel  the  inhalM^ 
tants  of  a  part  of  that  province  to  grind  tbeir  com 
at  a  mill  situated  at  the  distance  of  five  leagfiea«t 
tn  the  chronicle  of  the  Benedictine  monk  Huge 
de  Flavigkiy,  who  lived  in  the  eleventh  and  twdfth 
century,  we  find  mention  of  molendina  quatuor  cufM 
h&fmo  ipsius  viU(e.^  More  examples  of  this  servi- 
tude, secta  ad  molendinum,  in  the  twelfth  and  thir** 
teenth  centuries,  may  be  seen  in  Du  Fresne,  under 
the  words  molendinum  bannale. 

•  Albertas notum  facimus  —  quod  donavimus  donaititt»- 

<{tie-H;iyitati  nostra  Harlemianas-^ventum  molartum  a  parte  anstnip 
li  civitatis  nostrae  prasscriptae,  Heemstadhim  Tersus,  inter  Pacis-fos- 
8am  et  Sparnam.  Thead,  Sckreteiii  Hnrlemum,  Lugduni  Bata?t>> 
ram  1^7.  4to.  p.  181. 

t  This  letter  of  Fulbert  may  be  fotmd  in  Maximu  bibliotkeca  tfa» 
itrum  patrunt.  Lugduni  l677.  fol.  tom.  xviii.  p.  p.— ^uod  Baidri- 
GU8  minister  nostris  hominibus  novam  angariam  induxerit,  Imnnieilb- 
do  sciKcet  ut  irent  ad  molendinum  sancti  Audoeni,  quinqae  Itath, 
ut  fertur,  ab  eorum  hospitiis  remotnm. 

t  Chron.  Virodimcixse,  in  Labbei  fiiblioth.  mimtttfcr.  i.  p.  139. 
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It  18  not  difficult  to  account  for  the  origin  of 
tse  ban-mills.  When  the  people  were  once  sub* 
jected  to  the  yoke  of  slavery,  they  were  obliged  to 
Itubmit  to  more  and  severer  servitudes,  which,  as 
Bonumenta  of  feudal  tyranny,  have  continued  even 
|o  more  enlightened  times.  De  la  Mare  *  ^ves 
ftn  instance  where  a  lord,  in  affranchising  his  sub- 
its,  required  of  them,  in  remembrance  of  their 
ibroier  subjection,  and  that  he  might  draw  as 
Vuch  from  them  in  future  as  possible,  that  they 
■bould  agree  to  pay  a  certain  duty,  and  to  send 
Uieir  corn  to  be  ground  at  his  mill,  their  bread  to 
be  baked  in  his  oven,  and  their  grapes  to  be  pressed 
hie  wine-press.  But  the  origin  of  these  servitudes 
vfght  perhaps  be  accounted  for  on  juster  grounds. 
SThe  building  of  mills  was,  at  all  times,  expensive, 
and  undertaken  only  by  the  rich,  who,  to  indem- 
tafy  themselves  for  the  money  expended  in  order 
to  benefit  the  public,  stipulated  that  the  people  in 
tiie  neighbourhood  should  grind  their  corn  at  no 
other  leills  than  those  erected  by  them.  At  pre- 
fteot,  when  every  method  devised  to  prevent  the 
deception  of  millers  has  been  found  insuflicient,  it 

.  *  Tbomas,  ahhi  de  Saint  Gennain  des  Prez,  sous  \e  regne  de  Saint 
Eiouia  accurila  (ia  manumissian  ou  aifranchisaement)  aux  habltaas 
'Antony,  deVertieres  ft  de  Massy,  aamoiadeJuin  lS48,a[acharge 
ecent  livresParisigde  rente,  et  des  droits  dc  banaaljt^ :  utti/^ant  ad 
wna  niulra,  molant  ad  malendina,  et  premant  ad  larculaTia  netfro. 
!ea  sont  lea  termes  des  paienies  qui  en  flirtnt  txpcdWes,  et  qui  (ottt 
jnserv^  dans  lea  atehiiesde  cetle  abljaje.     Ttaith  de  tapvlice,  ii. 
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wished  that  these  ban«mill8  were  abo* 
''that  the  number  of  free  mills  were  in* 


VERDIGRISE,  or  SPANISH  GREEN. 

Respecting  the  preparation  of  verdigrise,  various 
and  in  part  contradictory  opinions  have  been  'en- 
tertained ;  and  at  present,  when  it  is  with  certain^ 
known,  it  appears  that  the  process  is  almost  the 
same  as  that  employed  in  the  time  of  Theophras- 
tus,  Dioscorides,  and  Vitruvius.  *At  that  period, 
however,  every  natural  green  copper  calx  was  com- 
prehended under  the  name  of  arugo.  Dioscorides 
and  Pliny  say  expressly,  that  a  substance  of  the 
nature  of  those  stones  which  yielded  copper  vnhsa 
melted,  was  scraped  off  in  the  mines  of  Cyprus ; 
as  is  still  practised  in  Hungary,  where  the  outer 
coat  of  the  copper  ore  is  collected  in  the  like  man- 
ner, and  afterwards  purified  by  being  washed  in 
water,  f  Another  species,  according  to  the  acconnt 
of  Dioscorides,  was  procured  from  the  water  of  a 
grotto  in  the  same  island  ;  and  the  most  saleable 
natural  verdigrise  is  still  collected  by  a  similar 

*  P^jcorid.  lib.  v.  cap.  91«  92.  Theophrastus  de  lapidibus^  edit 
HeL  ;y399.  Plin.  lib.  xxxiv.  cap.  11,  12.  Oribasius^  Medio. 
00II&  .'Xiii.  StephaaiMedicaeartis'principes,  p.  453.  Vitniv* 
lib.  vii.  qup.  12. 

f  Bracfcmaim,  Epistolae  idnerar.  cent.  i.  p.  76. 
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OiethOd  in  Hungary.  The  clear  water  which  runs 
firom  old  copper«-works  is  put  into  large  ressels, 
and  after  some  time  the  green  earth  falls  to  the 
bottom  ad  a  sediment.^ 

Tb^  attificial  arugo  of  the  ancients,  I^owever, 
Wda  Our  verdigrise,  or  copper  converted  into  a 
fitKi  ca\%  by  vinous  acid.  To  discover  the  me* 
thod  of  procuring  this  substance  could  not  be  dif* 
ficttlty  as  that  metal  contracts  a  green  rust  oftenef 
tinaa  is  wished,  when  in  the  least  exposed  to  acids. 
Tkfi  andents,  for  this  purpose,  used  either  vessels 
•od  plates  of  copper,  or  only  shavings  and 
fiUDg3;f  and  tl)e  acid  they  employed  was  either 
the  sourest  vinegar, ;{:  or  the  sour  remains  left  when 
they  made  wine :  such  as  grapes  become  sour,  or 
tbe  stalks  and  skins  after  the  juice  had  been  pressed 
^9m  them.  §  Sometimes  the  copper  was  only  ex- 
posed to  the  vapour  of  vinegar  in  close  vessels,  so 
that  it  did  not  oome  into  immediate  contact  with 


JtMhiSy  Ankitong  zat  Bergbaukunst.  Wien*  1773, 4to.  p.  429. 
4  Dioteorides  :  h,tint9ii  ptvtfffMn-a,  mniud :  Sqtatmof,  delimata  asm 


4  Pltunn :  wnacea.  Diosoarides :  m/M^uXa.  Theopinastut  i  tfvf. 
mie  last  word  has  various  meanings :  sometimes  it  signifies  squeezed 
grapes;  sometimes  wine  lees,  &c.  of  which  Niclas  gives  exa-nples^ 
Ift  hb  ObsefVatioHs  on  Geop.  lib.  vi.  c.  13.  p.  457 ;  but  it  c  Tver 
be  translated  by  amurca,  though  that  word  is  used  by  Furl:  the 
tianslator  of  Theophrastus.  The  old  glossary  says,  A/xo^,  nr  tt 
rgu^  fXoMv.    Oil,  however,  has  nothing  to  do  with  venligri ' 

VOL,  I.  T 
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the  acid ;  in  the  same  manner  as  was  practised  with 
plates  of  lead  in  the  time  of  Theopbrastus,  when 
Hrhite^lead  was  made,  and  as  is  still  practised  at 
present.  Sometimes  the  metal  was  entirely  covered 
with  vinegar,  or  frequently  besprinkled  with  it,  aod^ 
the  green  rust  was  from  time  to  time  scraped  off;* 
and  sometimes  copper  filings  were  pounded  with 
vinegar  in  a  copper  mortar,  till  they  were  changed 
into  the  wbhed-for  green  calx.  This  article  was 
frequently  adulterated,  sometimes  with  stones,  par- 
ticularly pumice-stone  reduced  to  powder,  and 
sometimes  with  copperas.f  The  first  deception 
was  easily  discovered ;  and  to  detect  the  second, 
nothing  was  necessary  but  to  roast  the  verdigriie, 
which  betrayed  the  iron  by  becoming  red ;  or  to 
add  to  the  verdigrise  some  gall-nut,  the  astringent 
particles  of  which,  united  with  the  ferruginous  vi- 
triol of  the  copperas,  formed  an  ink,  which  com- 
municated a  black  colour  to  paper  dipped  into  it 
In  early  periods  verdigrise  was  used  principally 
for  making  plasters,  and  for  other  medicinal  pur- 
poses; but  it  was  employed  also  as  a  colour, 
and  on  that  account  it  is  by  Vitruvius  reckoned 
among  the  pigments.  When  applied  to  the  for- 
mer purpose,  it  appears  that  the  copper  calx  was 
mixed  with  variou  ssalts  and  other  ingredients. 
One  mixture  of  this  kind  was  called  vermicular 

« 

*  I'his  kind  was  called  therefore  i«r  |u0TOf*  aeru^  rasilis. 
t  X«xiunr9«y,  atrameQtttm  sutorium. 
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verdigrise,*  the  accounts  of  which  in  ancient  au- 
thors seem  to  some  commentators  to  be  obscure ; 
but  in  my  opinion  we  are  to  understand  by  them, 
that  the  ingredients  were  pounded  together  till  the 
paste  they  formed  assumed  the  appearance  of  pieces, 
or  threads  like  worms  ;  and  that  from  this  resem* 
blance  they  obtained  their  name.  For  the  same 
reason  the  Italians  give  the  name  of  vermicelli  to 
wire-draw^n  paste  of  flour  used  in  cookery.f 
When  the  process  for  making  this'  kind  of  ver- 
digrise did  not  succeed,  the  workmen  frequently 
added  gum  to  it,  by  which  the  paste  was  rendered 
more  viscous ;  but  this  mixture  is  censured  both 
by  Pliny  and  Dioscorides.  It  appears  that  the 
greater  part  of  the  verdigrise  in  ancient  times 
was  made  in  Cyprus,  which  was  celebrated  for  its 
copper-works,  and  in  the  island  of  Rhodes. 

At  present  the  greater  part  of  our  verdigrise  is 
manufactured  at  Montpellier  in  France,  and  by 
processes  more  advantageous  than  those  known  to 
the  ancients.  The  dried  stalks  of  grapes  are  steep- 
ed in  strong  wine,  and  with  it  brought  to  a  sour 
fermentation.  When  the  fermentation  has  ceased, 
they  are  put  into  an  earthen  pot,  in  alternate  lay- 

•  loff  «e«x>jf,  aerugo  scolacea,  or  vermicularis. 

t  Should  this  explanation  he  just,  we  ought  for  cerucay  the  name 
given  by  Vitruvius  to  verdigrise,  to  read  eruca  :  though  the  conjec- 
ture of  Marcellus  Vergilius  (^Dioscorides,  inierprete  Mar.  VergUio. 
Coloniae  1 629.  fol.  p.  656),  that  the  reading  should  be  cenea  or  cerea, 
18  no  less  probable ;  for  by  this  epithet  its  difference  from  csrugoferri 
was  frequently  distinguished. 

T  2 
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ers  with  plates  of  copper,  the  surface  of  which,  in 
a  few  6hy$,  is  corroded  by  the  vinous  acid,  and 
the  calx  is  then  scraped  off."  The  manufacturer! 
of  this  article  use  only  SweJish  copper,  for  which 
they  send  to  Hamburgh  ;  and  it  is  believed  that  no 
wine  is  so  proper  for  the  above  purpose  aa  that  of 
Languedoc.  However  this  may  be,  it  is  certain, 
tiiat,  even  in  the  fifteenth  century,  the  making  of 
■verdigrise  was  an  old  and  profitable  branch  of 
commerce  in  France,  The  city  of  Montpellier  hat- 
ing been  obliged  to  expend  large  sums  in  erecting 
tnore  extensive  buildings  to  carry  it  on,  and  hay- 
ing had  very  small  profits  for  some  years  befbrs, 
received,  by  letters  patent  from  Charles  VL,  lO 
141),  peimission  to  demand  sixteensous  for  every 
hundred  weight  of  verdigrise  made  there. t  la 
latter  times  this  trade  has  decayed  very  oauck 
Between  tlie  years  1748  and  1755,  from  Dine  to 
ten  thousand  quintals  were  manufactured  amnnl* 
ly,  by  which  the  proprielors  had  a  clear  pirofit  of 
50,000  crowns ;  but  a  sudden  change  seems  to 
have  taken  place,  ibr  in  1 759  the  quantity  nttntt* 
factured  was  estimated  at  only  three  thouEtoid  qom^ 
tals.  This  quantity  required  630  quintals  of  cop' 
per,  valued  at  78,750  livres;  the  expenses  of  labour 
amounted  to  ],3S3  litres ;  the  necessary  quantitj 


*  Thfc  kMt  #riten  on  Ai%  ait  aW  meatiimed  in  WeigdVC 
p.  5*7.  and  KrSniti,  Oehonntn.  Enrjcloped.  x*.  p.  8*1. 

f  lliiB  13  meationed  by  Serane  in  his  treatise,  3  tnmilation  of 
which  may  be  found  in  Mmeralogischen  Betnttigungen,  ii.  p.  SSt . 
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i  ttf  wine,  103S  measures,  to  46,485  livres,  and  ex- 
traordinarics  to  10,330  livres;  «o  that  the  three 
thousand  quintals  cost  the  tnanufactui-ers  about 
136.888  livres.  In  tlie  year  1759,  the  pound  of 
verdigriee  sold  for  nine  sous  six  dcniern :  so  that  the 
three  thousand  quintals  produced  I4S,50<)  livres, 
which  gave  a  neat  profit  of  only  5612  livres.* 
Other  nations,  who  till  that  period  had  purchased 
at  least  three-fourths  of  the  French  verdigrise, 
made  a  variety  of  experiments  in  order  to  discover 
a  method  of  corroding  copper  by  mineral  acid, 
which  might  be  cheaper ;  and  some  have  so  far 
weceeded  that  they  can  supply  themselves  without 
the  French  paint  in  cases  of  necessity.  As  one  in- 
itance,  I  shall  mention  only  the  verdigrise  manu- 
fectured  by  Gravenhorst  and  brothers  at  Bruns- 

.  wick. 

I  In  commerce  there  is  a  kind  of  this  substance 
known  under  the  name  of  distilled  verdigrise, 
which  properly  is  nothing  else  than  verdigrise  pu- 
rified, and  somewhat  crystallized  by  being  again 
dissolved  in  vinegar.  This  article  has  been  hi- 
tiierto  manufactured  by  the  Dutch,  and  affords 
an  additional  example  of  the  industry  of  that 
people.  Formerly,  there  was  only  one  person  at 
Grenoble  acquainted  with  this  art,  which  he  kept 
secret  and  practised  alone;  but  for  some  years  past 
there  have  been  three  manufactories  of  the  same 

1T59.  p.  311. 
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kind  at  Montpellier,  and  another  has  been  esta- 
blished at  Paris  by  Baume.* 

The  German  name  of  verdigrise  (spangriin)  has 
by  most  authors  been  translated  Spanish  green; 
and  it  has  thence  been  concluded  that  we  received 
that  paint  first  from  the  Spaniards.  This  ^ord 
and  the  explanation  of  it  are  both  old ;  for  we  find 
arugOj  and  vi7'idc  Hispanicum^  translated  Span-' 
grun^  Spongriin^  or  Spansgruriy  in  many  of  the  ear- 
liest dictionaries,!  such  as  that  printed  in  1480.;j; 
For  this  meaning,  however,  I  know  no  other  proof 
than  the  above  etymology,  which  carries  with  it 
very  little  probability ;  and  I  do  not  remember 
that  I  ever  read  in  any  other  works  that  verdigrise 
first  came  from  the  Spaniards. 


SAFFRON. 

That  the  Latin  word  crocus  signified  the  same 
plant  which  we  at  present  call  saffron,  and  which, 

*  An  account  of  the  method  of  making  distilled  verdigrise  may  be 
found  in  the  following  works  :  VArt  du  distillateur  d^ eaux-fortet, 
par  Demachy.  Paris  1773'  fol.  p.  l68.  Mimoires  de  fAcadem* 
des  Sciences  h  Paris,  annie  1776.  p.  724. 

t  Frisch's  Worterbuch,  p.  29 1.  In  the  works  of  George  Agrtcda, 
printed  together  at  Basle  1546,  fol.  we  find  in  page  473,  where  the 
terms  of  art  are  explained :  Mrugo,  Grunspan,  or  Spansch-gHin,  quod 
primo  ah  Hispanis  ad  Germanos  sit  allata\  barbari  nominant  viride 
cris. 

X  By  Conrad  Zeninger  Nuremberg.  In  that  scarce  work,  Jasua 
Maaler,  Teutsche  Spraach  oder  Dictionarium  GermanQ'LaHmm$ 
Zurich  IbQl,  4to.  arugo  is  called  Spangrune. 
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in  botany,  still  retains  the  ancient  name,  has,  as 
far  as  I  know,  never  been  doubted  ;  and  indeed  I 
know  no  reason  why  it  should,  however  mistrust- 
ful I  may  be  when  natural  objects  are  given  out 
for  those  which  formerly  had  the  like  names.  The 
moderns  often  apply  ancient  names  to  things  very 
different  from  those  which  were  known  under  them 
by  the  Greeks  and  the  Romans :  but  what  we  read 
in  ancient  authors  concerning  crocus  agrees,  in  every 
respect,  with  our  saffron,  and  can  scarcely  be  ap- 
plied to  any  other  vegetable  production.     Crocus 
-iiras  a  bulbous  plant,  which  grew  wild  in  the  moun- 
tains.   There  were  two  species  of  it,  one  of  which 
-blowed  in  spring,  and  the  other  in  autumn.     The 
flowers  of  the  latter,  which  appeared  earlier  than 
the  green  leaves  that  remained  through  the  winter, 
contained  those  small  threads  or  filaments  which 
were  used  as  a  medicine  and  a  paint,  and  employed 
also  for  seasoning  various  kinds  of  food."^ 

It  appears  that  the  medicinal  use,  as  well  as  the 
name  of  this  plant,  has  always  continued  among 
the  Orientals;  and  the  Europeans,  who  adopted  the 

*  Flin.  lib.  xxi.  cap.  6.  Geopon.  lib.  xi.  cap.  26.  and  Theophrast. 
Histor.  plant  lib.  vi.  cap.  6 ;  where  Joh.  Bod.  von  Stapel»  p.  G^\, 
has  collected^  though  not  in  good  order^  every  thing  to  be  found  in 
the  ancients  respecting  saffron.  The  small  aromatic  threads^  abundant 
in  colour,  the  only  parts  of  the  whole  plant  sought  after,  were  by  the 
Greeks  called  yAo^/vif,  »po*i8if,  or  rqix*( ;  and  by  the  Romans  spica. 
They  are  properly  the  end  of  the  pistil,  which  b  cleft  into  three  di- 
visions. A  very  distinct  representation  of  this  part  of  the  flower  may 
Ik  seen  in  plate  1 84  of  Toumefort*s  Institui,  rei  herharice. 
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medicme  of  the  Greeks,  sent  to  the  Levant  fer 
saffron,*  until  they  learned  the  art  of  rearing  it 
themselves ;  and  employed  it  very  much  until  they 
were  made  acquainted  with  the  use  of  more  benefi- 
cial articles,  which  they  substituted  in  its  stead. 
Those  who  are  desirous  of  knowing  the  pharma- 
ceutical preparation  of  saffron,  and  the  diseases  in 
the  curing  of  which  it  was  employed,  may  read 
Hertodt's  Crocologiay  where  the  author  has  cd* 
lected  all  the  receipts,  and  even  the  simplest^  for 
preparing  itf 

What  in  the  ancient  use  of  saffron  is  most  disc(»rd- 
ant  with  our  taste,  at  present,  is  the  employing  it 
as  a  perfume.  Not  only  were  lialls,  theatres,  and 
courts,  through  which  one  wished  to  diffuse  aa 
agreeable  smell,  strewed  \^ith  this  plant,  J  but  it 
entered  into  tlie  composition  of  many  vinous  ex- 
tracts, which  retained  the  same  scent;  and  these 
costly  smelling  waters  were  often  made  to  flow  in 
small  streams,  which  spread  abroad  their  much- 
lidmired  odour.  ^     Luxurious  people  even  moist- 

*  On  this  account  we  oflen  find  in  prescriptions ;  Recipe  croH 
Orientalis    -    -    -    - 

f  Crocologia,  seu  curiosa  croci  enucleatio,  congesta  a  J.  P.  H<^ 
todt.     Jenae  167O  8vo. 

X  See  Beroald*s  Observations  on  the  54th  chapter  of  the  Life  of 
Nero  by  Suetonius.  Spartian,  in  the  Life  of  Adrian^  chap.  IQ^  says; 
Homae  post  caeteras  immensissimas  voluptates  in  honorem  sociup 
suae,  aromatica  populo  donavit.  In  honorem  Tr^ani  balsama  el 
crocum  per  gradus  theatri  fluere  jnssit* 

§  Lucan,  in  the  ninth  book  of  his  Pharsalia^  verse  809»  describing 
how  the  blood  flows  from  every  vein  of  a  person  bit  by  a  kind  of  1 
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«ned  or  filled  with  them  all  those  things  with 
which  they  were  desirous  of  surprising  their  guests 
io  an  agreeable  manner,*  or  with  which  they  orna^ 
mented  their  apartments.  From  saffron,  with  the 
addition  of  wax  and  other  ingredients,  the  Greeks 
as  well  as  the  Romans  prepared  also  scented  salves, 
which  they  used  in  the  same  manner  as  our  ances* 
tors  their  balsams. f 

Notwithstanding  the  fondness  which  the  an*- 

ments  showed  for  the  smell  of  saffron,  it  does  not 

cq^pear  that  in  modern  times  it  was  ever  much 

dsteemed.     As  a  perfume,  it  would  undoubtedly 

tbe  as  little  relished  at  present  as  the  greater  part 

<if  the  dishes  of  Apicius,  fricassees  of  sucking  pup^ 

;yies,:]:  sausages,  and  other  parts  of  swine,  which 

<e>ne  could  not  even  mention  with  decency  in  gen^^ 

found  in  Africa^  says,  that  it  spouts  out  in  the  same  manner  at 
sweet-smeliing  essence  of  saffron  issues  from  the  limbs  of  t 


XJtque  solet  pariter  totis  se  effundere  aignis 
Corycii  pressura  croci ;  sic  omnia  membra 
Emisere  simul  rutilum  pro  sanguine  vtius. 

*  Omnes  placentas  omniaque  poma,  etiam  minima  vesatiMie  eon* 
^acta^  cceperunt  effundere  erocura.    Petr^n,  Satyr,  cap.  60. 

f  Of  the  method  of  preparing  this  salve  or  balsam,  mentioned  by 
^thenseus,  Cicero,  and  others,  an  account  is  to  be  found  in  Diosco- 
:iwie3«  lib.  i.  c.  26. 

}  Catulos  lactentes  adeo  putos  eidstimAbant  ad  eibum,  ut  eti^m 
^placandis  numinibus  hostiarum  viee  uterentur  his.  Genit»  Mism 
^tlolo  res  divina  fit,  et  in  ocenis  Deum  etiamnum  ponitor  catulins. 
Aditialibus  quidem  epulis  oelobrem  fuissc,  Plauti  fabul*  indicio 
Traat.  PUn.  lib.  xxix.  oap.  4.  And  Festus  says :  Catulinaad  aumcm 
^sitavisse,  hoc  est  comedisse,  Roiaai|Ot>  PlmitQi  in  Satarione  raftrt 
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teel  company ;  *  though  it  certainly  has  the  same 
scent  which  it  had  in  the  time  of  Ovid,  and  although 
our  organs  of  smelling  are  in  nothing  different  from 
those  of  the  Greeks  and  the  Romans.    From  parts 
of  the  world  to  them  unknown,  we  have,  however, 
obtained  perfumes  which  far  excel  any  with  which 
they  were  acquainted.    We  have  new  flowers,  or, 
at  least,  more  perfect  kinds  of  flowers  long  known, 
which,  improved  either  by  art  or  by  accident,  are 
superior  in  smell  to  all  those  in  the  gardens  of  the 
Hesperides,  of  Adonis  and  Alcinous,  so  much  ce- 
lebrated.    We  have  learned  the   art  of  mixing 
perfumes  with  oils  and  salts,  in  such  a  manner  as 
to  render  them  more  volatile,  stronger,  and  more 
pleasant;  and  we  know  how  to  obtain  essences 
such  as  the  ancient  voluptuaries  never  smelt,  and 
for  which  they  would  undoubtedly  have  given  up 
their  saffron.     The  smelling-bottles  and  perfumes 
which  are  often  presented  to  our  beauties,  cer- 
tainly far'  excel  that  promised  by  Catullus  to  a 

*  Martial,  b.  xiii.  ep.  43,  praises  a  cook  who  dressed  the  dags  of 
a  sow  with  so  much  art  and  skill,  thkt  it  appeared  as  if  they  still 
formed  a  part  of  the  animal,  and  were  full  of  milk : 

Esse  putes  nondum  sumen ;  sic  ubere  largo 
Effluit,  et  vivo  lacte  papilla  tumet. 

A  dish  of  this  sort  is  mentioned  by  Apicius  de  arte  coquin,  lib.  vii. 
cap.  2.  The  same  author  gives  directions,  book  vii.  chap.  i.  for  cook- 
ing that  delicious  dish  of  which  Horace  says,  ep.  i.  15.  41^  m7  vuba 
pulchrius  ampla.  Further  information  on  this  subject  may  be  found 
in  the  notes  to  Pliny*s  Epistles,  lib.  i.  15 ;  Plin.  lib.  xi.  c.  37;  Mar* 
tial.  Epig.  xiii.  56  y  and,  above  all^  in  Joh.  Pet.  LotHchU  CSmi- 
mentar*  in  Petronium,  lib.  i.  cap.  18. 
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friend,  tVith  the  assurance  that  his  mistress  had 
received  it  from  Venus  and  her  Cupids,  and  that 
when  he  smelt  it  he  would  wish  to  become  all 
nose : 

Nam  unguentum  dabo  quod  meae  puellas 
Donarunt  Veneres  Cupidthesque, 
Quod  tu  quom  olfacies^  deos  rogabis^ 
Totum  ut  te  faciant,  Fabulle,  nasum. 

It  cannot,  however,  be  denied,  that  both  taste 
•and  smell  depend  very  much  on  imagination. 
We  know  that  many  articles  of  food,  as  well  as 
spices,  are  more  valued  on  account  of  their  scar- 
city and  costliness  than  they  would  otherwise  be. 
Hence  things  of  less  value,  which  approach  near  to 
them  in  quality,  are  sought  after  by  those  who  can- 
not afford  to  purchase  them;  and  thus  a  parti- 
cular taste  or  smell  becomes  fashionable.    Brandy 

and  tobacco  were  at  first  recommended  as  medi- 

> 

cines;  they  were,  therefore,  much  used,  and  by 
continual  habit  people  at  length  found  a  pleasure 
in  these  sharp  and  almost  nauseating  articles  of  lux* 
ury.  Substances  which  gratify  the  smell  become, 
nevertheless,  like  the  colour  of  clothes,  oft  unfa- 
shionable when  they  grow  too  common.  Certain 
spiceries,  in  which  our  ancestors  delighted,  are  in- 
supportable to  their  descendants,  whose  nerves  are 
weak  and  more  delicate ;  and  yet  many  of  the  pre- 
sent generation  have  accustomed  themselves  to 
strong  smells  of  various  kinds,  by  gradually  using 
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them  more  and  more,  till  they  have  at  length  ber 
come  indispensable  wants.  Some  have  taken  snu^ 
rendered  so  sharp  by  salts,  antimony,  sugar  of 
lead,  and  other  poisonous  drugs,  that  the  olfactory 
nerves  have  been  rendered  callous,  and  entirely 
destroyed  by  it. 

That  saffron  was  as  much  employed  in  season- 
ing dishes  as  for  a  perfume,  appears  from  the 
oldest  work  on  cookery  which  has  been  banded 
down  to  us,  and  which  is  ascribed  to  Apicius-  Itf 
use,  in  this  respect,  has  been  long  continued,  audi 
in  many  countries,  is  still  more  prevalent  tban.pby* 
sicians  wish  it  to  be.  Henry  Stephen  says,  **  Saf- 
^^  fron  must  be  put  into  all  Lent  soups,  sauces, 
^'  and  dishes :  without  saffron  we  cannot  Iwft 
''  well-cooked  peas.*" 

It  may  readily  be  supposed  that  the  great  US9 
made  of  this  plant  in  cookery  must  have  induced 
people  to  attempt  to  cultivate  it  in  Europe ;  and^ 
in  my  opinioHi  it  was  first  introduced  into  Spi^n 
by  tiie  Arabs,  as  may  be  conjectured  from  it? 
najcne,  which  is  Arabic,  or  rather  Persian«t    From 

*  Le  saffran  doit  £tre  mis  en  tous  les  potages,  sauces  et.vianto 
<|uadFag^imal68.  Sans  le  saffran^  uoua  n'aurions  jamab  bonne  pai^Sy 
bon  pois  pass^i  ni  bonne  sauce.  Jpohgiepew  Hgrodnte^  par  B^  A^ 
Hene,   A  la  Haye  1735.  2  vol.  8vo. 

t  Meninski^  in  his  Turkish  Lexicon^  p,  2448  of  the  old  edition^ 
has  Zae^feran,  crocus.  Golius  in  his  Dictionary  gives  it  as  a  Per- 
Man  word.  That  much  saffiron  is  still  cultivated  in  Pertku  ftnd  dut 
it  ifi  of  the  beat  IuimI,  appears  from  Chardia.  S^  hia  Tpivds,,  piiAW 
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Spuin  it  was,  according  to  every  appearance,  car*- 
tied  afterwards  to  France,  perhaps  to  Albigeois, 
and  tbence  dbpersed  into  various  other  parts.* 
Some  travellers  also  may,  perhaps,  have  brought 
bulbs  of  this  plant  from  the  Levant.  We  are^ 
at  least,  assured  that  a  pilgrim  brought  from  the 
Levant  to  England,  under  the  reign  of  Edward  III, 
the  first  root  of  saffron,  which  he  had  found  meant 
tn^  conceal  in  bis  staff,  made  hollow  for  that  pur- 
podeuf  At  what  period  this  plant  began  to  be 
aultivat<td  in  Germany  I  do  not  know ;  but  that 
this  was  first  done  in  Austria,  in  1 579,  is  certainly 
fake.  Some  say  that  Stephen  von  Hansen,  a  na^ 
tiive  of  Nuremberg,  who,  about  that  timt,  accom^ 
(Mmied  the  imperial  ambassador  to  Constantinople, 
brought  the  first  bulbs  to  Vienna,  from  the  neigh^ 

at  Rouen  1723.  lOrol.  12mo.  iv.  p.  37*  That  the  Spaniards  bor- 
rowed the  word  st^ran  from  the  Vandals  is  much  more  improbable. 
It  is  to  be  found  in  Joh,  Marianas  Histor,  de  rehus  Htspanice.  Hagaef 
1733.  fol.  i.  p.  147.  The  author,  speaking  of  fbreign  words  intro^ 
Sliced  into  the  Spanish  language,  sajs^  Vandalis  aliae  voces  acceptae 
&nintyr,  camara,  azqfran,  &c. 

*  Cours  complet  d'agriculture^  redig^  par  Rozier,  Paris  178I.  4to« 
i.  p.  266, 

f  It  is  reported  at  Saffron- Walden,  that  a  pilgrim,  proposing  to  do 
gcx)d  to  his  country,  stole  a  head  of  saffron,  and  hid  the  same  in  his 
palmer's  staffs  which  he  had  made  hollow  before  on  purpose,  and  so 
he  brought  this  root  into  this  realm,  with  venture  of  his  life  ^  fof  if 
he  had  been  taken,  by  the  law  of  the  country  from  whence  it  came^ 
he  had  died  for  the  ifkct.  Phyuges  collated  by  ffakhiyt,  vol.  li. 
p.  164.  The  same  thing,  extracted  from  HurriswCs  Siitoty  afSH' 
iain,  book  iii.  chap.  14,  is  related  in  The  Political  Snifv^tfifritdAnr 
ky  J,  Campbell.  London  1774. 4itK  ii*  p^  i«l . 


286  HISTORY    OF    INVENTIONS. 

bourhood  of  Belgrade.*  This  opinion  is  founded 
on  the  account  of  Clusius,  who,  however,  does  not 
speak  of  the  autumnal  saffron  used  as  a  spice,  but 
of  an  early  sort,  esteemed  on  account  of  the  beauty 
of  its  flowers.f  Clusius  has  collected  more  spe- 
cies of  this  plant  than  jany  of  his  predecessors  ; 
and  has  given  an  account  by  whom  each  of  them 
was  first  made  known. 

In  the  fifteenth  and  following  century,  the  cul- 
tivation of  saffron  was  so  important  an  article  in  the 
European  husbandry,  that  it  was  omitted  by  no 
writer  on  that  subject ;  and  an  account  of  it  is  to  be 
found  in  Crescentio,  J  Serres,  §  Heresbach,  |i  Von 
Hohberg,5[  Florinus,**  and  others.  In  those  pe- 
riods, when  it  was  an  important  object  of  trade,  it 
was  adulterated  with  various  and  in  part  noxious 
substances;  and  attempts  were  made  in  several 

•  fireslauer  Samlung,  1720.  November,  p.  536. 

"f  Sexta  species  primum  Germaniae  innotuit  post  annum  1579» 
Stephani  van  Hausen  Noribergensis  diligentia,  qui  ejus  anni  initio 
Constantinopoli  rediens  in  comitatu  generosi  viri  Ulrichi  a  Kunnigt- 
perg  (qui  praecedente  anno  honorarium  eo  tulerat)  in  Servia,  sive 
Moesia  superiore,  sub  Belgrado  florentem  emit,  Martio  mense. 
Clusii  Rar,  plant,  hist,  Antwerp  160I.  fol.  p.  207. 

X  Pietro  Crescentio  d*agricoltura.  In  Venetia  1642.  8vo.  lib.  vi. 
eap.  25. 

§  Le  th&itre  d* agriculture  et  mesnage  des  champs,  d'Olivier  dc 
Serres.   Seconde  edit.  Paris  l603.  4to.  p.  662. 

II  Rei  rusticae  libri  quatuor,  conscripti  a  Conr.  Heresbachio.  Spiral 
Nemetum  1595.  Svo.  p.  252. 

ijf  Greorgica  curiosa. 

**  Oeconomus  prudens  et  legalis. 


SACFKON.  287 

countries  to  prevent  this  imposition  by  severe 
penalties.  In  the  year  1530,  Henry  II,  king  of 
France,  issued  an  order  for  the  express  purpose  of 
preventing  such  frauds,  the  following  extract  from 
which  will  show  some  of  the  methods  employed  to 
impose  on  the  public  in  the  sale  of  this  article  :* 
For  some  time  past,"  says  the  order,  "a  cer- 
tain quantity  of  the  said  saffron  has  been  found 
altered,  disguised,  and  sophisticated,  by  being 
mixed  with  oil,  honey,  and  other  mixtures,  in 
order  that  the  said  saffron,  which  is  sold  by 
weight,  may  be  rendered  heavier;  and  some  add 
to  it  other  herbs,  similar  in  colour  and  substance 
to  beef  over-boiled,  and  reduced  to  threads, 
which  saffron,  thus  mixed  and  adulterated,  can- 
not be  long  kept,  and  is  highly  prejudicial  to  the 
.human  body;  which,  besides  the  said  injury, 
may  prevent  the  above- said  foreign  merchants 
from  purchasing  it,  to  the  great  diminution  of 
our  revenues,  and  to  the  great  detriment  of 
foreign  nations,  against  which  we  ought  to  pro- 
vide," &c. 

*  The  whole  order  may  be  seen  ia  Traiii  dt  Police,  par  De  la 
Mmrt,  iii.  p.  428. 
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ALUM. 

This  substance  affords  a  striking  instance  bow 
readily  one  may  be  deceived  in  giving  names  with- 
out  proper  examination.    Our  alum  was  certainly 
not  known  to  the  Greeks  or  the  Romans;  and 
what  the  latter  called  alumen  *  was  vitriol ;  not) 
however,  pure  vitriol,  but  such  as  fornoA  itself  io 
mines,  and  which  is  often  nothing  else  than  vi* 
triolic  earth.     To  those  who  know  how  deficiexrt 
the  ancients  were  in  the  knowledge  of  salts,  and 
of  mineralogy  in  general,  this  assertion  will  with* 
out  further  proof  appear  highly  probable.    Alum 
and  vitriol  are  neutral  salts,  or,  to  speak  more  cor* 
rectly,  saline  substances,  which  have  a  very  close 
affinity.     Both  contain  the  same^acid  called  the 
vitriolic ;  both  have  a  strong  astringent  quality,  and 
on  thb  account  are  often  comprehended  under  the 
common  name  of  styptic  salts.    Both  are  also  not 
only  found  in  the  same  places,  but  are  frequently 
obtained  from  the  same  minerals ;  and  both  can  be 
sometimes  employed  in  the  like  manner,  and  for 
the  same  purposes.  ^  The  difierence,  that  vitriol  is 
combined  with  a  metallic  earth,  either  that  of  iron, 
copper  or  zink,   and   alum  on  the  other   hand 

*  What  the  Romans  called  alumen  was  by  the  Greeks  calkd 

WTVtPmpM* 


with  a  peculiar  white  earthy  called  therefore  alura- 
eartbj  lias  been  established  only  in  mydcrn  times. 
A  stronger  proof,  liowever,  in  favour  of  my  as- 
sertion is  ivhat  follows :  The  Greeks  and  the  Ro- 
mans speak  of  no  other  than,  natural  alum  ;  but  our 
alura  is  seldom  produced  spontaneously  in  the 
■earth,  and  several  of  our  most  accurate  mineralo- 
psts,  such  as  Scopoli  and  Sage,*  dtny  the  exist- 
ence of  natural  alum.  Real  alum  crystals  are 
formed  very  rarely,  on  minerals  which  abound  in 
great  degree  «ith  aluminous  particles,  when  they 
bave  been  exposed  a  sufficient  time  to  the  open  air 
Ipid  the  rain; t  and  even  then  they  are  so  small 
^d  so  much  scattered,  that  it  requires  an  expe- 
rienced and  attentive  observer  to  know  and  disco- 
ver tliem.  The  smallest  trace  of  alum-works  is 
not  to  be  found  in  the  ancients,  nor  even  of  works 
for  making  vitriol,  except  what  is  mentioned  by 
Pliny,  who  tells  us  that  blue  vitriol  was  made  in 
Spain,  by  the  process  of  boiling  ;  and  this  circum- 
stance he  considers  as  the  only  one  of  its  kind,  and 
to  singular,  that  he  is  of  opinion  no  other  salt  could 


*  £iaiDeii  chymlque  de  diff^rentea  substances  mincrales,  par  M. 
Vcige :  or  my  translation  Ckemische  unlersuckutig  einiger  miticralien. 
IGdttiagen  1775.  8vo.  p.  148. 

+  Some  ctystals  of  this  kind  were  observed  by  LinoiEUS  nnd  Mo- 
nt!,    See  the  Travels  of  the  former  through  Scandinavia,  p,  29I, 
id  the  account  of  the  latter  in  my  Physkal.-ikonvm.  BJhhnlhek, 
iii.  p.  469. 

VOL.   I.  I 
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be  obtained  in  the  same  manner.*  Besides,  every 
thing  related  by  the  ancients  of  their  alum  agrees 
perfectly  with  natural  vitriolic  substances :  but  to 
describe  them  all  might  be  difficult;  for  they  do 
not  speak  of  pure  crystals,  but  of  saline  bodies, 
which  nature  of  itself  exhibits  in  various  ways,  and 
under  a  variety  of  forms ;  and  every  small  difier* 
ence  in  the  colour,  the  exterior  or  intmor  confor*' 
mation,  however  accidental,  provided  it  could  bt 
clearly  distinguished,  was  to  tbem  suffident  to 
make  a  distinct  species,  and  to  induce  thrati  to  ff9% 
it  a  new  name.f 

The  celebrity  which  the  ancient  alum  had,  as  a 
substance  extremely  useful  in  dyeing  and  medidn^ 
was  entirely  forgotten  when  the  alum  of  the  mo* 
dems  became  known ;  but  this  celebrity  was  ag^ 
revived  when  it  was  discovered  that  real  alum  could 
be  often  made  from  vitriolic  minerals;  or  thai 
where  the  latter  are  found  there  are  generally  mi- 
nerals which  abound  with  it.  In  many  of  these 
places  alum- works  have,  in  the  course  of  time,  besft 
erected :  and  this  circumstance  has  served  in  smsi 
measure  to  strengthen  the  opinion  that  the  alum 

*  Nee  ullius  aeque  mira  natura  est.  Plin,  lib.  zxxiv.  c.  IS.  Tltf 
same  account  is  given  by  Isidor.  Origin,  lib.  xvi.  c.  2.  and  by  Ditf- 
corides,  lib.  v.  c.  1 14.  The  latter^  however,  differs  from  Pliyiy  in 
«an J  ciroumstances. 

f  Those  who  are  desiroat  of  seeing  cveiy  Uiing  thtfc  die 
have  left  us  respecting  their  alum  may  oonsolt  Ajdnpmndi 
metaUicum,  and  Bemardi  CmsH  Mineralogui*    Lugduni  l€9di  kL 
^304. 


Hi  the  ancientd  and  that  of  the  modems  are  the 
same  salt ;  because  vi^here  the  former  was  found  in 
ancient  times^  the  latter  has  since  been  procured 
by  a  chemical  process.  Some  historians  of  the  fif- 
teenth century  even  speak  of  the  alum-works  erect- 
ed at  that  period,  as  if  the  art  of  making  this  salt 
had  only  been  revived  in  Europe. 

The  ancients  procured  their  alum  from  various 
parts  of  the  world.  Herodotus  mentions  Egyptian 
alum ;  for  he  tells  us  that,  when  the  people  of  Del- 
phi, after  losing  their  temple  by  a  fire,  were  col- 
lecting a  contribution  in  order  to  rebuild  it,  Ama- 
Bis  king  of  Egypt  sent  them  a  thousand  talents  of 
alum.*  In  Pliny's  time  the  Egyptian  alum  was 
accounted  the  best.  It  is  well  known  that  real 
alum  is  reckoned  among  the  exports  of  Egyyt  at 
present ;  f  but  I  am  acquainted  with  no  author  who 
mentions  the  place  where  it  is  found  or  made,  or 
who  has  described  the  method  of  preparing  it. 

The  island  of  Melos,  now  called  Milo,  was  par- 
ticularly celebrated  on  account  of  its  alum,  as  we 
feam  from  Diodorus  Siculus,  Celsus,  Pliny,  and 
o^rs,  though  none  was  to  be  found  there  in  the 
time  of  Diodorus.  1^    This  natural  vitriol  has  been 

•  AfM^tf,  fm  laf  f(pi  tUnta  X'^*>  ffTwrtJiftntf  rtHKarrcu    Herodot.  lib.  ii. 
c.  180.     Franc.  I6O8.  fol. 

^  A  catalogue  of  the  Egyptun  articles  of  commerce  may  be  found 
m  N&tivelie  relaH&n  tPun  itoy&gefaii  en  Egypte,  par  le  P.  Vantleb^ 

Fnrit  1677-  l9mo.  p.  9M. 

* 

I  Diodor.  Sic.  lib.  v.  ed.  Wesfdingii,  i.  p.  338. 
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observed  in  the  grottos  of  <  that  island^  by  sevefid 
modern  travellers,  such  as  Tournefort*  and  Mat- 
tliews,  t  who  very  properly  consider  it  as  the  real 
alum  of  the  ancients. 

The  islands  of  Lipara  and  Strongyle,  or,  as  they 
are  called  at  present,  Up^ri  and  Stromboli,  con- 
tained so  great  a  quantity  of  this  substance,  that  the 
duty  on  it  brought  a  considerable  revenue  to  the 
Romans. :{;  At  one  period,  Lipari  carried  on  an 
exclusive  trade  in  alum,  and  raised  the  price  of  it 
at  pleasure;  but  in  that  island,  at  present,  there  are 
neither  vitriol-  nor  alum- works.  §  Sardinia,  Ma* 
cedonia,  and  Spain,  where  alum  was  found  former- 
ly, produce  still  a  salt  known  under  that  name.|| 

When  our  alum  became  known,  it  was  consider- 
ed as  a  species  of  tlie  ancient ;  and  as  it  was  purer, 
and  more  proper  to  be  used  on  most  occasions,  the 


•  Tournefort,  Voyage,  i.  p.  63. 

f  Matthews*s  Travels  may  be  found  in  the  German  translation  of 
Blainville*s.  Lemgo  1 767 .  vol.  v.  p.  445 ,  446.  There  is  also  a  Frendi 
translation  of  them,  intitled  f^oyage  en  France,  en  lialie,  ei  akx  itUt 
de  VArchipel  en  1750,  traduit  de  PAnglois.  Paris  1763.  four  vol,  4to. 
Some  information  respecting  the  same  subject  may  be  seen  in  that 
tzpensive  but  useful  work.  Voyage  pitioresque  de  la  Gr^ce,  i.  p.  12. 

X  Diodor.  Sic.  lib.  c.     Strabo,  lib.  vi.  edit.  Almel.  p.  423. 

§  See  Deodat.  de  Dolomieu,  Reise  nach  den  Lipatiachen  Insdii. 
Leipzig  1783.  8vo.  p.  80. 

II  Copious  information  respecting  the  Spanish  alum-works  mayjbe 
found  in  Introduccion  ti  la  kisioria  natural  y  hla  ge^grqfiajuica  de 
Espagnat  par  D.  Guil.  Bowles  ;  preliminary  discgtme^  page  30,  and 
im  Travels  through  Spain,  by  DHlon,  Loi^oniTtO*  4to.  p.  SSO. 


name  of  alum  ^  waa  soon  appropriated  in  a  parti- 
eolar  manner  to  it  alone.  The  kinds  of  alum  bow- 
ever  known  to  the  ancients,  which  were  real  vitriol, 
maintained  a  preference  in  medicine  and  for  dyeing 
^lack ;  and  on  this  account,  these  impure  substances 
have  been  still  retained  in  druggists'  shops  under 
the  name  of  misyy  sory,  &c.  But  a  method  was  at 
length  found  out  of  forming  them  into  a  lye,  and 
of  procuring  thence  crystallized  martial  salts,  which 
obtained  the  new  name  of  vitriol.  This  appella* 
tion  had  its  rise  first  in  the  eleventh  or  twelfth  cen- 
tary ;  at  least  I  know  no  writer  older  than  Albertus 
Magnus  f  by  whom  it  is  mentioned  or  used. 
Agricola  J:  conjectures  that  it  was  occasioned  by  the 


*  The  derivation  of  the  Latin  name  alumen,  which>  if  I  mistake 
BOtf  occurs  first  in  Columella  and  Pliny,  is  unknown.  Some  deduce 
it  from  « Vi ;  others  from  «xii/i;u« ;  and  Isidore  gives  a  derivation 
still  more  improbable.  May  it  not  have  come  from  Eg3rpt  with  the 
best  sort  of  alum  ?  Had  it  originated  from  a  Greek  word^  it  would  un- 
doubtedly have  been  forAed  from  flrwmifioe.  This  appellation  is  to  be 
ftiond  in  Herodotus ;  and  nothing  is  clearer  than  that  it  has  arisen 
from  the  astringent  quality  peculiar  to  both  the  salts,  and  also  from 
wnf0,  as  has  been  remarked  by  Dioscorides^  Pliny,  and  Galen.  The 

latter   says,  Tmtou   tou  ^oipjuatou  xou  t^  owofia   irtipw>o/A90'ou   ni    0tv0«i 

rfo^oTiiy,  yetp  ootjjv  tx"'  ^his  drug  has  acquired  its  name  from  (rn 
frv^it)  astringency,  because  it  possesses  that  quality  in  a  high  degree. 
GaUtms  de  simp,  medicam.  facultat,  lib.  ix.  c.  3.  30.  See  also 
G.  J.  Vossn  Etymologicon  lingua  Latina,  Neapoli  1768.  fol.  p.  30. 

f  Viride  etiam,  quod  a  quibusdam  vitreolum  vocatur.    Alherti 
Magni  Optra  omnia.    Lugduni  l651. 

}  G.  Agricola.  lib.  iii.  de  nat.  fossilium.   Basiliae  1546.  fol.  p.  t\g. 
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liktness  which  the  crystals  of  vitriol  bad  to  g)aas. 
This  is  also  the  opinion  of  Vossius  ;*  and  it  is  very 
singular  that  Pliny  says  nearly  the  same  thing; 
for  he  observes,  speaking  of  blue  vitriol,  the  coily 
kind  then  known,  that  one  might  almost  take  it  for 

glass.f 

By  inquiring  into  the  uses  to  which  the  aocients 

applied  their  alum,  I  find  that  it  was  sometimes  em- 
ployed to  secure  wooden  buildings  against  fire. 
This  remark  I  have  here  introduced  to  shew  that 
this  idea,  which  in  modern  times  has  given  occar 
sion  to  many  expensive  experiments,  is  not  new, 
Aulus  Gellius:|:  relates,  from  the  works  of  an  his- 
torian now  lost,  that  Archelaus,  one  of  the  generals 
of  Mithridates,  washed  over  a  wooden  tower  with 
a  solution  of  alum,  and  by  these  means  rendered  it 
so  much  proof  against  fire,  that  all  Sylla's  attempts 
to  set  it  in  flames  proved  abortive.     Many  have 

*  Atramentum  sutorium  variis  coloribus  prcditum  est;  *  -  •  • 
caodidum  potissiatum  stiriae  figura  reperiturGoBlariae,  transhicidiini 
crystalli  instar ;  nee  cspruleum  nee  viride  caret  perspicuitate ;  unda 
tuperior  aetas  atramento  sutorio  vitrioli  nomen  imposuit.  FoumEiif* 
moi.  p.  779« 

•f  Color  et  caeruleus,  perquam  spectabili  nitore^  vitnunqiie  credi* 
tur.     Piin.  lib.  xxxir.  c.  12. 

{  Verba  Quadrigarii  bsc  sunt :  Turn  Sulla  conatus  est,  et  tenif* 
pore  magno  eduxit  copias,  ut  Archelai  turrim  unam,  quam  ille  in* 
terposuit,  ligneam  incenderet.  Venit,  accessit,  ligna  subdidit,  sub- 
movit  Grsecos^  ignem  admovit ;  satis  sunt  diu  oonati^  nunqiiam  qoi- 
verunt  incendere ;  ita  Archelaus  omnem materiam  obleverst  ahmiiiifli 
Quod  Sulla  atque  milites  mirabantur ;  et^  postquam  aoa  raoceodity 
reduxit  copias.  A.  Gellii  Noct,  Att.  lib.  xv.  c.  1. 
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^QQJectored  tiiatthe  substance  used  for  this  purpose 
was  oeither  vitriol  nor  our  alum,  but  rather  asbes- 
tOB,  ii¥bicb  is  often  confounded  with  Atlas-vitriol;  * 
and  against  this  mistake  cautions  are  to  be  found 
«f€D  in  Theophrastus.  But  it  may  be  asked,  With 
what  ivas  the  asbestos  laid  on  ?  By  what  means 
w^ra  the  threads,  which  are  not  soluble  in  water, 
made  fast  to  the  wood  ?  How  could  a  tower  be  co- 
vered with  it  ?  I  am  rather  inclined  to  believe,  that 
a  strongly  saturated  vitriol-lye  might  have,  in  some 
measure,  served  to  prevent  the  effects  of  the  fire, 
at  least  as  long  as  a  thin  coat  of  potters«earth  or 
flour-paste,  which,  in  the  present  age,  have  been 
tboughtdeservingof  experiments  attended  with  con- 
siderable expense.  It  does  not  however  appear  that 
the  invention  of  Archelaus,  which  is  still  retained  in 
some  old  books^f  ^^^  ^^^  often  put  in  practice  ;:t^ 

*  The  hfuloirichum  of  Scopoli.  See  ScopoHTentamen  de  kydrargyro 
Urienti,  and  his  Principia  mineralogtce,  p.  81.  Se«  also  my  obser- 
vttioiMoa  Sof^et  Ckemitche  untersuchung  eimger  mineralien,  p.  149. 
CUrthemter,  Elemenih  mineral,  p.  43 ;  and  Wallern  System,  Miner. 
U.  p.  32.  The  first  person  who  discovered  this  salt  to  be  vitriolic 
was  Henkel,  as  yrt  find  in  his  Kiesshistarie,  p.  856^  where  he  calls 
it  Aiku-^fUrioL 

f  Wjpcker  de  Secretb^  lib.  ix.  16.  p.  445. 

X  I  can  g^ve  only  one  instance  of  its  being  used  for  this  purpose^ 
taken  from  Ammianus  Marcellinus  :  Persx  aggerum  altitudine  jam 
fai  sublime  porrecta^  machinaeque  ingentis  horrore  perculsi^  quam 
minores  quoque  sequebantur,  omncs  exurere  vi  maxima  nitebantur ; 
•iMMdsemaUeokMatqoeineeodiaria  tela  torquentes  laborabant  in- 
mmam ;  ea  re  quod  hnmectis  icortis  et  centonibus  erant  opertae  ma- 
.tUMP  pluses,  alie  unct»  alumine  dili^nter,  ut  ignis  per  eos  labcretur 
innoxios.    jinnwn*  Marcel,  ]ib»XK.c.  }fi. 
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for  writers  on  the  art  of  war,  such,  for  example,  as 
iEneas,*  recommended  vinegar  to  be  washed  o?er 
wood,  in  order  to  prevent  its  being  destroyed  by 
fire. 

I  shall  now  proceed  to  the  history  of  our  presoit 
alum,  which  was  undoubtedly  first  made  in  the 
East.  The  period  of  the  invention  I  cannot  exact* 
ly  determine,  but  I  conclude,  with  certainty,  that 
it  is  later  than  the  twelfth  century;  for  John,  the 
son  of  Serapion,  who  lived  after  Rhazes,  was  ac* 
quainted  with  no  other  alum  than  the  impute  vi* 
triol  of  Dioscorides.f  What  made  the  new  alum 
first  and  principally  known,  was  its  beneficial  use 
in  the  art  of  dyeing,  in  which  it  is  employed  lor 
fixing  as  well  as  rendering  brighter  and  more  baeui- 
tiful  different  colours.  This  art,  therefi^re,  the 
Europeans  learned  from  the  Orientals,  who,  even 
yet,  though  we  have  begun  to  apply  chemistry  to 
the  improvement  of  dyeing,  are  in  some  respects 
superior  to  us,  as  is  proved  by  the  red  of  Adriano- 
ple,  their  silks,  and  their  Turkey-leather.  The  Ita- 
lians procured  their  first  alum  from  the  Levant, 
along  with  other  materials  for  dyeing ;  but  when 
these  countries  were  taken  possession  of  by  the 
Turks,  it  grieved  the  Christians  to  be  obliged  to 
purchase  these  necessary  articles  from  the  conmion 

*  Majus  juveritj  si  prius  ligna  aceto  linantur ;  nam  a  materia  aoeto 
illita  Ignis  abstinet     JEnea  Poliorcet.  cap.  34. 

\  Johannis  Serapionis  Arabis  de  simplicibus  medicinisopiis;  edit 
Othonis  Brunsfebiij  Argeutorati  1531.  foL  cap»  410.  p.  376* 
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aetny,  and  bitter  complaints  on  that  subject  may 

e  seen  in  the  works  of  various  authors.     In  the 

Burae  of  time,  the  Italians  became  acquainted 

rith  the  art  of  boiling  alum  ;  for  some  of  them 

IBkI  rented  Turkish  alum-works,  and  manufactured 

lat  salt  on  their  own  account.     They,  at  length, 

bund  aluminous  minerals  in  their  own  country,  on 

Vhich  they  made  experiments.     These  having  an- 

Iwered  their  expectations,  they  were  soon  brought 

ito  use;  and  this  branch  of  trade  declined  after- 

ards  so  much  in  Turkey,  that  many  of  the  alum- 

^rks  there  were  abandoned. 

t   We  are  told  by  many  historians,  that  the  Euro- 

^ans  who  first  made  alum  in  Italy  learned  their 

^t,  as  Augustin  Justinian  says,  atliocca  diSoria. 

Rocca  in  Syria.  Neither  in  books  of  geography 

Bor  in  maps,  however,  can  I  find  any  place  of  this 

bame  in  Syria.     I  at  first  conjectured  that  Rocca 

bn  the  Euphrates  might  be  here  meant ;  *  but  at 

[present  it  appears  to  me  more  probable  that  it  is 

lEdessa,  which  is  sometimes  called  Roha,  Raha, 

'JRuha,  Orfa,  and  alsoRoccha,  as  has  been  expressly 

Remarked  by  Niebuhr.-f    Edessa  is  indeed  reckon- 

tCd  to  be  in  Mesopotamia;  but  some  centuries  ago 

^yria,    perhaps,  was   understood   in  a  more  ex- 

f  "  Bflschinga  Geograph.  V.  p.  SI*.  Bcschreibung  JerReyssLeon- 
Bardi RauwQiffen.  Frank.  158B.  4to.  ii.  p.  36.  Niiiikeurige beschry- 
Hng  van  Asie — door  Dapper.  Amsterdam  ICSO.  fol.  p.  23. 

t  Rcisebeschreibung,  ii.  p.  408,  409-  Dapper,  p.  26.    Busching, 
^  £13.    Sei  also  Michaelis  OiieatsliKbe  fiibliothek,  xiil.  p.  46, 
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tended  sense.  This  much,  at  least,  is  oertain,  tfait 
minerals  which  indicate  alum,  such  for  example  as 
bitumen,  have  been  often  observed  by  travellen 
in  that  neighbourhood.* 

It  appears  that  the  new  alum  was  at  first  distill* 
guished  from  the  ancient  vitriol  by  the  denomina* 
tion  of  RoccUy  from  which  the  French  have  madi 
alun  de  rocfie,  and  some  of  the  Germans  rots^ 
laun.'f  Respecting  the  origin  of  this  name  very 
different  conjectures  have  been  formed.  Soma 
think  it  is  derived  from  rocca^  which  in  the  Greek 
signifies  a  rock,  because  this  salt  is  by  boiling  pro- 
cured from  a  stone ;  and  these  translate  the  word 
alumen  rupeum,  from  which  the  French  name  is 
formed.;}:  Some  are  of  opinion,  that  alum  boiled 
from  stones  has  been  so  called  to  distinguish  it 
from  that  procured  from  sand,  which  is  generally 
combined  more  with  iron  than  the  former ;  §  and 
others  maintain  that  alum  acquired  the  name  of 

*  Biisching^  p.  200. 

f  This  singular  appellation  occurs  in  Valentitn  Hittoria  timpH^ 
dum;  in  Martini's  Dictionary  of  natural  history;  and  several  odier 
works. 

X  Vuigo  audts  alumen  rochm,  qu«  Gf^eca  ^z  maxima  Europs 
servit  parti  ad  rupem  significandam.  Jul,  Cces.  Scaligeri  Mxot» 
exercitat.   Francof.  l6l2.  8vo.  p.  325. 

$  This  is  the  opinion  of  Mazsas;  a  translation  of  wboae  tieatise 
I  caused  to  be  inserted  in  the  Nalurforscher,  ii.  p.  217«  I  shall  h«t 
take  occasion  to  remark,  that  sand  seems  to  have  been  eoaploycd  for 
makijig  alum  in  the  time  of  Agjncoki,  as  appean  by  his  book  De  eriu 
ft  cautit  subterraneorum,  p.  47* 
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JSiocca  from  the  aluni'^rocks  in  the  neighbourhood 
of  Tolfa.^  It  is  to  be  remarked,  on  the  other 
Handy  that  Biringoccio,  that  expert  Italian,  con* 
{eases  be  does  not  know  whence  the  name  haa 
adaeo.t  For  my  part,  I  am  inclined  to  adopt 
tbe  opinion  of  Leibnitz,  that  alumen  rocae  waa 
t^Mitkind  first  procured  from  Rocca  in  Syria;  and 
tliat  this  name  was  afterwards  given  to  e^ery  good 
species  of  alum,  as  we  at  present  call  the  purest 
Roman  alum,  X 

In  the  fifteenth  century,  there  were  alum-works 
in  the  neighbourhood  of  Constantinople,  from 
which  John  di  Castro,  of  whom  I  shall  have 
occasion  to  speak  hereafter,  learned  his  art  May 
not  these  alum-works  be  those  visited  by  Bellon, 
and  of  which  he  has  given  an  excellent  descrip- 
tion? §  He  names  the  place  Cypsdla  or  ChypsHar, 
and  says,  that  the  alum  in  commerce  is  called  alu- 
mm  Lesbiumy  or  di  Metelin.  ||  The  alum  procured 
from  Constantinople  at  present,  may  perhaps  be 
brought  from  the  same  spot ;  but  I  am  not  suffi- 
ciently acquainted  with  its  situation  to  determine 

*  Mercati  is  of  this  opinion,  in  his  Metallotheca,  p.  54. 

t  Pyrotechnia.     In  Venegia  loSg.  4to.  lib.  ii.  cap.  6. 

}  Cum  constet,  ejus  coquendi  artem  vix  trecentis  abhinc  annis  a 
Rocca  Syriae  in  Europam  rediisse  (unde  aluminis  Rocccb  non  Intel- 
lecta  vulgo  appellatio),  atque  in  Italia  primum  exercitam^  serius  in 
Germaniam  penetrasse.     JLeilnitii  Protogcea,  p.  47. 

§  Bellonii  Observationes^  ai  the  end  qf  Clusii  Exetica^  cap.  bu. 
p.  64. 

II  The  latter  name  occurs  in  Biringpccioi,  Pyrotechnia,  p.  3|. 
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that  point  with  certainty,  for  fiiisching  makes  no 
mention  of  it.  In  some  maps  I  find  the  naoies 
Ypsala  and  Chipsilar  on  the  western  side  of  the  river 
Mariza,  Maritz  or  Maricheh,  which  was  the  He* 
brus  of  the  ancients  ;  *  in  others  stands  the  name 
Scapsiler  on  the  west  bank  of  the  sea  Bouron;f  and 
it  is  not  improbable  that  these  may  be  all  derived 
from  the  old  Scaptesyk  or  Scapta  Hykty  where,  ac- 
cording to  the  account  of  Theophrastus,  Pliny,  and 
others,  there  were  considerable  mines.  X 

Another  alum- work,  no  less  celebrated  in  the 
fifteenth  century,  was  established  near  the  ci^ 
Phocaa  Nova,  at  present  called  Foya  Nova^  not  for 
from  the  mouth  of  the  Ilermus,  in  the  neighbour- 
hood of  Smyrna.  §  Of  this  work,  Ducas,  who  had 
a  house  there,  has  given  a  particular  description, 
from  which  we  learn  that  in  his  time,  that  is  under 
the  reign  of  Michael  Palaeologus,  it  was  farnied  by 
Italians,  who  sold  the  produce  of  it  to  their  coun- 
trymen, and  to  the  Dutch,  French,  Spaniards, 
English,  Arabs,  Egyptians,  and  people  of  Syria. 

•  Carte  de  la  Gr^ce,  dress^e  sur  les  m^moires  dc  MM.  Wheder, 
Tournefort — par  G.  de  Tlsle.  A  Amsterdam,  chez  Ottens.  In  diis 
map  we  find  expressly  noticed:  Ypsala,  Chapsilar,  alum^Mines, 
The  same  situation  is  given  to  Ipsela,  Cypsela  in  the  map  of  Thnoe 
and  Greece,  in  Pocock's  Travels. 

t  In  Loiter  s  map  of  Grtecia  nova. 

X  Cellarii  Geographia,  i.  p.  1299.  In  the  map,  however,  published 
a  few  years  ago  at  Berlin,  under  the  title  of  Gracia  anHqua  delineaia 
a  I.  C.  R.  A.  G.  Scapta  Hyla  is  placed  on  the  west  side,  and  Cyp^h 
on  the  east. 

S  Biisching's  Geogiaph.  v.  p.  74. 
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This  author  relates  very  minutely,  in  what  manner 
the  alum  was  made,*"  but  that  work  has  been  long 
tince  abandoned :  f  alum  however  made  in  the 
neighbourhood  is  still  exported  from  Smyrna.;]:   It 

*  In  Phocis^  which  lies  close  to  lonia^  there  is  a  mountain  abun- 
dant in  aluminous  mineral  (o^Of  i]v  cv  w  /utroXXov  ffrvTrrripteif  virot^t*). . 

The  stones  found  on  the  top  of  this  mountain  are  first  calcined  In 
the  fire,  and  then  reduced  to  sand  by  being  thrown  into  water.  The 
;vhiter  mixed  with  that  sand  is  put  into  a  kettle^  and  a  Uttle  more 
water  being  added  to  it,  and  the  whole  having  been  made  to  boil,  the 
tand  is  liquefied,  and  th^  thick  part  which  falls  to  the  bottom  in  a 
cake  b  preserved;  what  is  hard  and  earthy  is  thrown  away  as  of  no 
use.  The  <:ake  is  afterwards  suffered  to  dissolve  in  vessels  for  four 
days;  at  the  end  of  which  the  alum  is  found  in  crystals  around  their 
edges,  and  the  bottoms  of  them  also  are  covered  with  pieces  and  frag- 
ments of  the  like  nature.  The  remaining  liquor,  which  at  the  end 
of  four  days  does  not  coagulate  or  harden,  is  poured  into  a  kettle,  more 
water  and  more  sand  is  added  to  it;  and  being  boiled  as  before,  it  is 
put  into  proper  vessels,  and  the  alum  obtained  in  this  manner  is  pre- 
•erved  as  an  article  very  necessary  for  dyers.  All  masters  of  ships^ 
bound  from  the  Levant  to  Europe,  consider  alum  as  a  very  convenient 

and  useful  lading  for  vessels. In  the  reign  of  Michael  Palaeolo- 

gus,  the  first  emperor  of  his  family,  some  Italians  requested  a  lease  of 
that  mountain,  for  which  they  promised  to  pay  a  certain  sum  annually. 
-  -  -  -  The  Romans  and  the  Latins  built  Phoccea  Nova  on  the  sea- 
shore, at  the  bottom  of  that  mountain  which  lies  on  the  east  side  of 
it.  On  the  west  it  has  the  island  of  Lesbos,  on  the  north  the  neigh- 
bouring bay  of  Elaea,  and  on  the  south  it  looks  towards  the  loniaQ 
•ea.  Ducce,  Michaelis  Duos  nepotis,  HiHoria  Byzantina,  res  imperio 
Gracorum  gestas  complectens  a  Joanne  Palaologo  I,  ad  Mehemetem 

//.—studio  et  opera  Ismaelis  Bullialdi.    Venetiis  1729.  p.  71 . 
■ 

f  Bouillaud  in  his  observations  on  Ducas^  p.  186. 

X  Observations  sur  le  commerce  et  sur  les  arts,  par  Flachat.  Lyon 
1766.  ii.  p.  431.  The  alum  of  Smyrna  is  mentioned  by  Baum^  im 
hit  Exptrinantal  Chemistry,  i.  p.468» 
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IS  much  to  be  wished,  that  ingenious  tmveUers 
would  examine  the  alum-works  it)  Thrace,  around 
Smyrna,  and  in  Turkey  in  general,  and  give  an 
accurate  description  of  them  according  to  die  state 
in  which  they  are  at  present.* 

The  oldest  alum- works  in  Europe  were  establish- 
ed about  the  middle  of  the  fifteenth  century^  but 
where  they  were  first  erected  cannot  with  certainty 
be  ascertained ;  for  it  appears  that  several  were  set 
on  foot  in  different  places  at  the  same  period.  Some 
affirm  that  the  first  alum  made  in  Europe  was 
manufactured  in  the  island  JEnoxia^  or  Pithacusay 
at  present  called  Ischia,  by  a  Genoese  mercha&ty 
whom  some  name  Bartholomew  Perdix,  and  others 
Pernix.  This  man,  who  is  praised  on  account  of  his 
ingenuity,  and  attachment  to  the  study  of  natural 
history,   having    often    travelled    through   Syria^ 

*  Professor  Sprengel  was  so  kind  as  to  point  out  to  me  where  to 
account  might  he  found  of  other  £astem  alum-works.  This  infer- 
niatioQ  is  contained  in  a  treatise  of  Francesco  Bakiucci  Peigokxti, 
Vtrritten  in  the  middle  of  the  fourteenth  century,  on  the  state  of  com- 
merce at  that  time^  and  printed  in  a  hook  intitled  Delia  decima  t  di 
varie  altre  gravezze  imposte  dal  commune  di  Firenze*  Lisbona  e 
Lucca  1765.  4to.  4  vol.  Of  P^olotti  some  account  may  be  seen  in 
vol.  ii.  p.  61  and  74 ;  and  what  he  says  of  the  kinds  of  alum  then  in 
lise  is  in  vol.  iii.  p.  368.  I  must  acknowledge  that  J  do  not  undei- 
stand  this  old  Italian  author ;  and  the  learned  marquis  Hippolito  Di- 
razzo  of  Genoa,  author  of  the  well-written  Elogio  di  Ckristopht^ 
Colombo,  when  I  had  the  pleasure  of  seeing  him  lately,  confessed 
that  some  parts  were  unintelligible  even  to  him.  It  appears,  hoir- 
•ver,  from  this  work,  that  in  the  fourteenth  century  the  Italiatis  weft 
acquainted  with  no  other  than  Turkish  ahun. 
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ioarned  the  method  of  boiling  alum  at  Rocca ;  and 
on  his  return  found  alum-stones  among  the  sub* 
stances  thrown  up  by  the  eruption  of  a  volcano 
which  had  destroyed  part  of  the  island,  and  gave 
occasion  to  their  being  first  employed  in  making 
that  salt  Such  is  the  account  of  respectable  his- 
torians, Pontanus,*  Bizaro,f  Augustine'  Justiui- 

•  I  shall  embrace  this  opportunity  of  giving  a  brief  account  of  the 
aituation  of  the  island,  and  of  the  nature  of  its  soil.    That  ^naria 
has  beexx  at  some  time  violently  separated  from  the  continent  by  an 
earthquake,  seems  proved  by  a  variety  of  circumstances,  such  as  cal« 
dned  rocks;  the  ground  full  of  caverns;  and  the  earth,  which,  like 
that  of  the  main  land,  being  abundant  in  warm  springs,  and  dry, 
ft«b  internal  fire,  and  on  that  account  contains  a  great  deal  of  alum. 
A  few  years  ago  Bartholomew  Perdix,  a  Genoese  merchant,  passing 
diis  island,  in  his  way  to  Naples,  observed  some  aluminous  rocks 
iCatteted  here  and  there  along  the  sea-coast.    About  a  hundred  and 
sixty-three  years  before  that  period,  the  earth  having  suddenly  burst 
by  the  effects  of  fire  confined  in  its  bowels,  a  considerable  part  of 
iEnaria  was  involved  in  flames.    By  this  eruption  a  small  town  was 
burned  and  afterwards  swallovtnedxip ;  and  laig^  masses  of  rock  mixed 
with  flames,  sand,  and  smoke,  thrown  up,  where  the  shore  looks  to- 
wards Cumae,  fell  upon  the  neighbouring  fields,  and  destroyed  the 
most  fruitful  and  the  most  pleasant  part  of  the  island*   Some  of  these 
hug^  pieces  of  rock  being  at  that  time  still  lying  on  the  shore,  Baiw 
tholomew,  by  calcining  them  iu  a  furnace,  extracted  alum  from 
dieiB,  and  revived  that  art  which  he  had  brought  from  Rocca  in 
Syria,  where  he  had  traded  for  several  years,  and  which  had  beea 
neglected  in  Italy  for  many  centuries.    Joannis  Javiani  PotUani 
HUi^ritB  NeapolitancB  libri  sex^  in  Gr^ii  Thesaurus  antiquii.  et 
Mttoriarum  Italia,  vol.  ix.  part  3.  p.  88. 

f  I  must  not  omit  to  mention  that  about  this  time  Bartholomew 
Pemix,  a  citizen  and  merchant  of  Genoa,  who  had  resided  long  in 
Syria  for  the  purpose  of  commerce,  returned  to  his  native  countiy. 
"Soon  after  he  made  a  voyage  to  the  island  of  JEnaiia,  situated  in  the 
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an,  *  and  Bottone^f  who  wrote  much  later,  fit- 
zaro  says,  that  this  happened  in  the  year  145^ 
which  agrees  perfectly  with  the  account  of  Ponta-: 
nus ;  for  he  tells  us  that  it  was  under  the  reign  of 
Ferdinand  I,  natural  son  of  Alphonsus,  who  mount- 
ed the  throne  in  1458.  Besides,  the  earthquake, 
which  had  laid  waste  the  island  one  hundred  and 
sixty-three  years  before,  took  place  in  1301,  which 

Tuscan  Vea«  called  formerly  Pythacusa^  and  now  in  the  vulgar  Greek 
Iscla  or  Ischia;  and  being  a  man  of  an  acute  genius,  and  a  diligent 
investigator  of  natural  objects,  he  observed  near  the  sea-coast  several 
rocks  fit  for  making  alum.  He  took  some  fragments  of  them  thef^- 
fore,  and,  having  calcined  them  in  a  furnace,  he  procured  from  them 
most  excellent  alum.  He  was  the  first  person  who,  to  the  incredible 
benefit  of  many,  brought  as  it  were  again  into  use  that  art  k>Dg  aban- 
doned and  almost  lost  in  Italy  and  the  greater  part  of  other  countries. 
On  that  account  his  name  deserves  to  be  rescued  from  oblivioii. 
Senatus  populique  Genuensis  rerum  hisl.  atque  annal.  auctore  Petn^ 
Bizaro  Sentinatu    Antverpiae  1579-  fol.  p.  302. 

*  Abou$  that  period  (1469)  Bartholomew  Pernix,  a  Genoese  mer- 
chant, sailing  past  the  island  of  iEnaria  or  Ischia,  learned  that  there 
were  near  the  shore  many  aluminous  rocks,  that  is  to  say,  fit  for  ma- 
king alum.  He  took  some  of  them,  therefore,  and  having  caused 
them  to  be  calcined  in  a  furnace,  he  procured  from  them  most  excel' 
lent  alum.  This  Bartholomew  brought  back  to  Italy  from  the  dtj 
of  Rocca,  in  Syria,  where  he  had  traded  many  years,  the  art  of  mAing 
alum,  which  had  been  neglected  and  lost  for  a  loi^  space  of  time. 
Casiigatissimi  annali,  con  la  loro  copiesa  tavola,  delta  repuhUca  S 
Genoa,  dajideli  e  approvati  tcrittori,  per  Monsignore  AgosHno  Gitu* 
tiniano,  Genoese,  Vescovo  di  Nehio,  Genoa  1537*  fol.  lib.  ▼. 
p.  214. 

f  Dominici  Bottone,  Pyrologia  topographica;  id  est,  de  igne  dis- 
sertatio.  Neapoli  I692.  4to.  p.  313.  This  author  calls  the  inventor 
Perdix,  and  not  Pernix, 
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rinakes  the  time  of  this  invention  to  fall  about  the 
year  1464.  So  seems  Bottone  also  to  have  reckon- 
ed, for  he  mentions  expressly  the  year  1465. 

The  alum-work  which  is  situated  about  an  Ita- 
lian mile  north-west  from  Tolfa,  and  six  from  Civita 
Vecchia,  in  the  territories  of  the  Church,  is  by 
some  Italian  historians  reckoned  to  have  been  the 
first.  However  this  may  be,  it  is  certain  that  it 
is  the  oldest  carried  on  at  present.  The  founder 
,of  it  was  John  di  Castro,  a  son  of  the  celebrated 
lawyer,  Paul  di  Castro,*  who  had  an  opportunity 
at  Constantinople,  where  he  traded  in  Italian  cloths, 
and  sold  dye-stuffs,  of  making  himself  acquainted 
with  the  method  of  boiling  alum.  He  was  there 
'At  the  lime  when  the  city  fell  into  the  hands  of 
&ie  Turks ;  and  after  this  unfortunate  event,  by 
Vchich  he  lost  all  his  property,  he  returned  to  bis 
Own  country.  Pursuing  there  his  researches  in  na- 
tural history,  he  found  in  tiie  neighbourhood  of 
,  Tolfa  a  plant  which  he  had  observed  growing  in 
great  abundance  in  the  aluminous  districts  of  Asia: 
■^om  this  he  conjectured,  that  the  earth  of  his  na- 
tive soil  might  also  contain  the  same  salt ;  and  he 

■  *  The  most  authentic  account  of  Paul  di  Castro  J9  lo  be  found  In 
.ifblricii  Biblioik.  lal.  media  et  infim^  a'atis,  vol.  v.  p.  6:7,  and  in 
■Joh.  Fkhardi  Ufa  Ictorum,  which  is  printed  along  with  PanciroUi 
J^lri  de  Claris  legura  interprelihus.  Lipsire  1721.  4to.  p.  IBS.  Paul 
fi  Caatro  was  not  of  Castro  in  the  kingdom  ol  Naples,  as  is  said  in 
tficher's  Gelehrten  Lexicon,  but  of  Castro  belonging  to  the  duchy  of 
M  same  name  in  the  Ecclcsiasticul  Slates. 
VOL.  I.  X 
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was  confirmed  in  that  opinion  by  its  astringent 
taste.  At  this  time  he  held  an  important  office  in 
the  Apostolic  Chamber ;  and  this  discovery,  which 
seemed  to  promise  the  greatest  advantages,  was 
considered  as  a  real  victory  gained  over  the  Tarks, 
from  whom  the  Italians  had  hitherto  been  obliged 
to  purchase  all  their  alum.  Pope  Pius  II,  who  was 
too  good  a  financier  to  neglect  such  a  beneficial 
discovery,  caused  experiments  to  be  first  made  at 
Viterbo,  by  some  Genoese  who  bad  formerly  been 
employed  in  the  alum-works  in  the  Levant,  and 
the  success  of  them  was  equal  to  his  expectations. 
The  alum,  which  was  afterwards  manuiactured  in 
large  quantities,  was  sold  to  the  Venetians,  the 
Flwentines,  and  the  Genoese.  The  Pope  himself 
has  left  us  a  very  minute  history  of  this  discovery, 
and  of  the  circumstances  which  gave  rise  to  it* 

*  A  little  before  that  period  came  to  Rome  John  di  Castro,  with 
whom  the  Pontiff  had  been  acquainted  when  he  carried  on  dade  it 
fiasle,  and  was  banker  to  Pope  Eugcniua.  His  &thcr»  FmI*  wh  a 
celebrated  lawyer  of  his  time,  who  sat  many  yean  in  the  chair  at 
Padua,  and  filled  uU  Italy  with  his  decisions ;  for  law-soifs  were  fre- 
quently referred  to  him,  and  judges  paid  great  respect  to  hh  wafSbxh 
rity,  as  he  was  a  man  of  integrity  and  sound  learning,.  Al  hit  deatk 
he  left  coni>iderable  riches,  and  two  sons  arrived  to  the  age  of  man- 
hood, the  elder  of  whom,  following  the  profession  of  the  father^  ac- 
quired a  very  extensive  knowledge  of  law.  The  anha,  who  w»  a 
man  of  genius,  and  who  applied  more  to  stmfy,  made  himtdf  ac- 
quainted wi;h  grammar  and  history;  but,  being  ibnd  of  trafcUin^ 
he  resided  some  time  at  Constantinople^  and  accyuired  much  wealth 
by  dyeing  cloth  made  in  Italy,  which  was  transported  thither^  and 
committed  to  his  care,  on  account  of  the  abundance  olafann  in 
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Some  pretend  that  Castro  was  several  years  a  slave 
ta  a  Turk  wbo  traded  in  alum;*  others  affirm, 

Bcighboarhood.  Having  by  these  means  an  opportunity  of  seeing 
daily  the  manner  in  which  alum  was  made,  and  from  what  stones  or 
•irth  it  was  extracted,  he  soon  learned  the  art.  When,  by  the  will 
of  God,  that  city  was  taken  and  plundered  about  the  year  1453,  by 
Mahomet  II,  emperor  of  the  Turks,  he  lost  his  whole  property; 
hat,  happy  to  have  escaped  the  fire  and  sword  of  these  cruel  people, 

he 

*  The  Frangtpani  a  third  time  acquired  lands  in  the  kingdom  of 
Naples.  When  they  possessed  in  Maremma  di  Roma,  Tolfa,  Cas- 
ieBo,  and  a  jurisdiction  which  brings  at  present  eighty  thousand 
crowns  annually  to  the  Church,  it  happened  that  a  son  of  Paul  di 
OMtro,  a  celebrated  doctor,  and  a  vassal  of  these  lords,  who  had  been 
maay  years  a  slave  in  Turkey  to  an  alum-merchant,  returned  free  to 
own  country;  and  observing  that  in  the  territories  of  Tolfa  there 
abundance  of  alum  mineral,  he  gave  notice  of  it  to  Lodovicb 
Vhmgipani,  his  lord,  and  was  the  cause  of  greatly  increasing  his  re- 
Vcoues.  Pope  Paul  II,  however,  pretending  that  the  mineral  be- 
longed to  the  Apostolic  See,  as  supreme  lord  of  the  fief;  and  not 
being  able  to  persuade  Lodovico  to  give  it  up  to  the  Church,  he  de- 
dued  war  against  him,  but  was  vigorously  opposed  by  Lodovico 
wad  his  brother  Peter,  lords  of  Tolfa,  assisted  by  the  Orsini  their  re- 
Ul&ooM,  80  that  the  Pope  was  obliged  to  bring  about  an  accommoda- 
tfon  with  them  by  means  of  king  Ferrante  I,  and  to  pay  them  as  the 
price  of  Tolfa  sixteen  thousand  crowns  of  gold,  of  which  Lodovico 
gmre  twelve  thousand  to  the  king,  and  was  invested  by  him  in  the 
lotdriiip  of  Serino  in  the  year  14()9.— — -Dficor^}  delle  JamigUe 
e^hUe,  Jarestiere,  o  non  comprese  ne*  Seggi  di  NapoU,  imparentate 
€oUa  case  delta  Marra.  Composti  dall  Signor  Don  Ferrante  della 
Marra,  duca  della  Ouardiay  dati  in  luce  da  Don  Camilla  Tutini  Na^ 
poUtano.    la  Napoli  1^41.  fol.  p.  178. 

See  also  Istoria  delF  antichissima  citt^  de  Civita  Vecchia,  scritta 
dal  Marchese  Antigono  Frangipani.  In  Roma  176].  4to.  p.  11 9, 
ISO»  121.  128.  Platina,  in  his  Life  of  Pope  Pius  II,  says  nothing 
fordier  of  this  remarkable  circumstance  than:  Fodinas  invenit 
CPius  II) J  torn  primum  ahimiais  apud  Tol£un  iostituit. 

X8 
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that  he  had  even  been  obliged  to  labour  as  a  slave 
in  alum-works;^  and  others,  that  be  learned  the 

he  returned  to  Italy,  after  the  assumption  of  Pius  11,  to  whom  he 
was  related,  and  from  whom  he  obtained,  as  an  indemnification  for 
his  losses,  the  office  of  commissary-general  over  all  the  revenues  of 
the  Apostolic  Chamber,  both  within  and  without  the  city.  While, 
in  this  situation,  he  was  traversing  all  the  hills  and  mountuns, 
searching  the  bowels  of  the  earth,  leaving  no  stone  or  clod.unes^ 
{^red,  he  at  length  found  some  alum-stone  in  the  neighbourhood 
of  Tolfa.  Old  Tolfa  is  a  town  belonging  to  two  brothcn^  subjects 
of  the  Church  of  Rome,  and  situated  at  a  small  distance  from  Civita 
Vecchia.  Here  there  are  high  mountains,  retiring;  inland  from  the 
sea,  which  abound  with  wood  and  water.  While  Castro  was  eaoh 
mining  these,  he  observed  that  the  grass  bad  a  new  appearance. 
Being  struck  with  wonder,  and  inquiring  into  the  cause,  he  found 
that  the  mountains  of  Asia,  which  enrich  the  Turk'ish  treasury  by 
their  alum,  were  covered  with  grass  of  the  like  kind.  Perceiving  se- 
veral white  stones,  which  seemed  to  be  minerals,  he  bit  some  of 
them,  and  found  that  they  had  a  saltish  taste.  This  induced  him  to 
make  some  experiments  by  calcining  them,  and  he  at  length  obtained 
alum.  He  repaired,  therefore,  to  the  Pontiff,  and  addressing  him 
said,  ''  I  announce  to  you  a  victory  ovej  the  Turk.  He  draws  yearly 
*'  from  the  Christians  above  three  hundred  thousand  pieces  of  gold, 
'*  paid  to  him  for  the  alum  with  which  we  dye  wool  difiere&t  co- 
**  lours,  because  none  is  found  here  but  a  little  at  the  island  of  Hiscb^ 
**  formerly  called  iEnaria,  near  Puteoli,  and  in  the  cave  of  Vulcan 
''at  Lipari,  which,  being  formerly  exhausted  by  the  Romans,  is 
''  now  almost  destitute  of  that  substance.  I  have,  however,  found 
"  seven  hills,  so  abundant  in  it,  that  they  would  be  almost  saffident 
''  to  supply  seven  worlds.  If  you  will  send  for  workmen,  and  cause 
''  furnaces  to  be  constructed,  and  the  stones  to  be  calcined,  you  may 
<'  furnish  alum  to  all  Europe  ^  and  that  gain  which  the  Turk  used 
'*  to  acquire  by  this  article,  being  thrown  into  your  hands,  will  be 
''  to  him  a  double  loss.  Wood  and  water  are  both  plen^,  aod  you 
''  have  in  the  neighbourhood  the  port  of  Civita  Vecchia,  where 

vesseb 

•  Ferbers  Briefe  uber  Welschland,  p.  £46. 
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art  of  boiling  alum  from  a  citizen  of  €ometo,  a 
town  in  the  dominions  of  the  Pope,  and  from  a 

**  vessels  bound  to  the  West  may  be  loaded.  You  can  now  make 
''  war  against  the  Turk :  this  mineral  will  supply  you  with  the 
"  jHnews  of  war^  that  is  money^  and,  at  the  same  time>  deprive  the 
*'  Turk  of  them."  These  words  of  Castro  appeared  to  the  Pontiff 
the  ravings  of  a  madman :  he  considered  them  as  mere  dreams^  like 
the  predictions  of  astrologers ;  and  all  the  cardinals  were  of  the  same 
ojpinion.  Castro,  however,  though  his  proposals  were  often  rejected, 
did  not  abandon  his  project,  but  applied  to  his  Holiness  by.  various 
persons,  in  order  that  experiments  might  be  made  in  his  presence, 
Oflthe  stones  which  he  had  discovered .  The  Pontiff  employed  skilful 
people,  who  proved  that  they  really  contained  alum  ^  but  lest  some 
deeepUon  might  have  been  practised,  others  were  sent  to  the  place 
where  they  had  been  found,  who  met  with  abundance  of  the  like 
Idnd.  Artists  who  had  been  employed  in  the  Turkish  mines  in  Asia 
were  brought  from  Genoa ;  and  these,  having  closely  examined  the 
nature  of  the  place,  declared  it  to  be  similar  to  that  of  the  Asiatic 
mountains  which  produce  alum ;  and,  shedding  tears  for  joy,  they 
kneeled  down  three  times,  worshipping  God,  and  praising  his  kind- 
ness in  conferring  so  valuable  a  gift  on  our  age.  The  stones  were 
<ialcined,  and  produced  alum  more  beautiful  than  that  of  Asia,  and 
fluperior  in  quality.  Some  of  it  was  sent  to  Venice  and  to  Florence^ 
ind,  being  tried,  was  found  to  answer  beyond  expectation.  The 
Genoese  first  purchased  a  quantity  of  it,  to  the  amount  of  twenty 
thousand  pieces  of  gold ;  and  Cosmo  of  Medici  for  this  article  laid 
oat  afterwards  seventy-five  thousand.  On  account  of  this  service^ 
ViuB  thought  Castro  worthy  of  the  highest  honours,  and  of  a  statue, 
Iv^hich  was  erected  to  him  in  his  own  country,  with  this  inscription : 
**  To  John  di  Castro,  the  inventor  of  alum ;"  and  he  received  be- 
sides  a  certain  share  of  the  profit.  Immunities  and  a  share  also  of 
diie  gain  were  granted  to  the  two  brothers,  lords  of  Tolfa,  in  whose 
land  the  aluminous  mineral  had  been  found.  This  accession  of 
wealth  to  the  Church  of  Rome  was  made,  by  the  divine  blessing, 
under  the  pontificate  of  Pius  II ;  and  if  it  escape,  as  it  ought,  the 
hands  of  tyrants,  and  be  prudently  managed,  it  may  increase,  and 
ftfioid  no  small  assistance  to  the  Roman  Pontiff  in  supporting  the 
buxdens  of  the  Christian  religion.— -— Pit  Secundi  Comment,  rer. 
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Genoese,  both  of  whom  had  acquired  their  know- 
ledge  in  the  Levant.*  But  as  I  donotwish  toascribe 
a  falsehood  to  the  Pontiff^  I  am  of  opinion  that  the 
history  of  this  discovery  must  have  been  best  known 
to  him.  He  has  not,  indeed,  established  the  year 
with  sufficient  correctness ;  but  we  may  conclude 
from  his  relation  that  it  must  have  been  1460  or 
14>65.  The  former  is  the  year  given  by  Felidan 
Bussi ;  and  the  latter  that  given  in  the  history  of 
the  city  of  Civita  Veccbia.  v 

The  plant  which  first  induced  John  di  Castro  to 
search  for  alum  was  that  ever-green,  prickly  shrub, 
the  ilej^  aquifolium,  or  holly,  which  in  Italy  is  still 

memorab.  qnat  temp,  suis  contigeruni,  Joan.  Gohelimo  emHposiii,  • 
JFVanc.  Bandino  Picolomineo  ex  vetusio  origin,  reeog, ;  quibui  Jme 
edii.  aceedunt  Jac,  Picolominei  Rer,  gest.  sui  temp,  eommentam* 
Francofurti  1614.  fol.  p.  185. 

*  This  year  (1460)  is  distinguished  by  the  discovery  of  ahim  at 
TcAh.  Vecchia,  no  one  there  having  been  acquainted  with  it  tiU  that 
period :  and  this  happened  by  means  of  one  John  di  Castro,  who  had 
acquired  some  knowledge  of  it  from  a  young  man  of  Cometo,  and  a 
Genoese,  who  had  learned  in  Turkey  the  whole  process  of  making  it. 
The  said  John  having  observed  that  in  the  mountains  of  Tolfii  there 
were  undoubtedly  veins  of  alum,  he  caused  some  of  the  earth  and 
stones  to  be  dug  up,  and  the  first  experiments  were  made  on  them  at 
Viterbo  in  the  following  manner.  The  stones  were  first  calcined  in 
a  furnace ;  a  large  quantity  of  water  was  then  thrown  over  them  j 
and  when  they  were  entirely  dissolved,  the  water  was  boiled  in  gnat 
leaden  cauldrons;  after  which  it  was  poured  into  wooden  ves*k| 
where  evaporating  by  degrees,  the  result  was  alum  of  the  moat  perfoet 
kind.  Pope  Pius  II,  sensible  of  the  great  benefit  which  might  arise 
from  this  mineral  to  the  Apostolic  Chamber,  employed  more  than 
eight  hundred  persons  at  Tolfii  in  preparing  it.-*-— i^u/orui  dtlk 
eiith  de  PUerbOf  dj  FeUciano  Butsi.    In  Roma  1742.  fol.  p.  tdi. 
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considered  as  an  indication  that  the  regions  where 
it  grows  abound  with  that 'salt. ^  But  though  it  is 
ondoubtedly  certain  that  the  quality  of  the  soil 
may  be  often  discovered  by  the  wild  plants  which 
it  produces,  it  is  alBo  true  that  this  shrub  is  fre- 
quently found  where  there  is  not  the  smallest  trace 
of  alum ;  and  that  it  is  not  to  be  seen  where  the 
toil  abounds  with  it^  as  has  been  already  remarked 
by  Boccone  f  and  Tozzetti.  J 

Among  the  earliest  alum^works  may  be  reckon^ 
ed  that  which  was  erected  at  Volterra^  in  the  district 
of  Pisa,  in  1458,  by  a  Genoese  named  Antonius.^ 
Others  say  that  it  was  constructed  by  an  architect 
of  Sienna;  II  but  this  opinion  has,  perhaps,  arisen 

•  Labat  Reisen  nach  Welschland.  Frankf.  and  Leipzig,  vol.  v. 
1760.  8vo.  p.  3  etseq. 

f  Moseo  di  fisica  e  di  esperienze,  di  Don  Paolo  Boccone.  In 
Vcnetia  1697.  p.  162. 

J  Targioni  Tozzetti,  Viaggi,  vii.  p.  234. 

$  Anno  1458.  Rock  alum,  which  the  Greeks  call  pkamo,  was 
at  this  time  first  discovered  by  a  Genoese  in  the  territories  of  Volterra, 
where  being  boiled  and  found  to  be  good,  it  beg^n  to  be  dug  up 
Afterwards  in  many  of  the  mountains  of  Italy.  Till  that  period  the 
Italians  had  made  no  use  of  mines  of  this  kind ;  for  our  alum  was 
.all  brought  from  Turkey.    The  above  discovery  was,  therefort,  a 

great  advantage  to  us. Supplementum  supplementi  chronicorum  j 

edit,  et  cash  a  patre  Jacoho  PkiUppo  Bergomare.  Venetiis  1613.  fol. 

p.«99. 

H  Antonius  quidam  Senensis  architectus,  baud  longe  ab  ea  lurbe 

(Berignone,  jam  diu  deleta),  ad  eum  prospectum  qui  vergit  ad  Cecinae 

fiuvivun,  aluminis  tolpham  {probably  mineram)  coinperuit,  in  pub- 

IksD  ma  atque  in  vectigalium  ccniiu  neutiquam  spernendam.--*— v 

Giovanni  Giovanniense,  Monarchia  Medicea,  p.  51.  68. 
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only  from  the  work  having  been  farmed  by  a  citizen 
of  Sienna,  or  built  at  his  expense.  On  account  of 
this  alum-work  an  insurrection  of  the  inhabitants 
of  Volterra  broke  out  in  147S ;  but  it  was  at 
length  quelled  by  the  Florentines,  who  took  and 
plundered  the  city.*'  Brutus, f  who  wrote  his 
History  of  Florence  in  the  year  157S,  says  that 
this  alum- work  was  carried  on  in  his  time :  but  this 
is  certainly  false;  for  Raphael  di-VoIterra^j:  who 
died  in  1521  in  his  native  city,  expressly  tells  us, 
that,  in  his  time,  alum  was  no  longer  boiled  there; 
and  this  is  confirmed  by  Baccius,§  who  also  lived 
in  the  sixteenth  century.  At  present,  no  remains 
of  it  are  left;  so  that  Tozzetti  was  not  able  to 
discover  the  place  where  the  alum-stones  were 
broken.  || 

It  appears  from  what  has  been  said,  that  the  art 
of  boiling  alum  in  Europe  was  first  known  in  Italy, 
but  not  before  the  year  1458.     That  document, 

*  An  account  of  this  dispute  between  the  Florentines  and  the 
people  of  Volterra  may  be  seen  in  Machiavei*s  History  of  FloreBce, 
book  vii.— Trans, 

t  Jo.  Michael.  Bruti  Historia  Florentina.    Venetiis  1764.  4tOi, 

lib.  T.  p.  244. 

J  Nunc  foditur  alumen  nuper  inyentum  pluribus  in  locb  in 
Hetruria,  apud  Forum  Claudii,  praeterea  in  agro  Mussano  et  Vola- 
terrano ;  sed  Volaterranum  jam  desiit. — RaphaelU  VoUUerram  Cam- 
ment.  urhani.    Francof.  l603.  fol.  p.  1020. 

§  DeThermis. 

II  Relazioni  d*alcuni  viaggi  fatti  in  diverse  parti  della  Toscana. 

In  Firenze,  torn.  iii.  p.  117« 


fcerefore,  of  the  year  1284,  quoted  by  Tozzetti, 
iind  in  ivhich  alum-works,  alumifudina,  are  men- 
lioaed,  must,  as  he  himself  thinks,  be  undoubt- 
tfly  false.* 

The  great  revenue  which  the  Apostolical  Cham- 
er  derived  from  alum,  induced  many  to  search 
>r  aluminous  minerals,  and  works  were  erected 
rhereverthey  were  found.  Several  manufactories 
pf  this  substance  were  established,  therefore,  in 
l^ous  parts,  which  are  mentioned  by  Baccius,-|" 
jringoccio,  and  other  writers  of  the  sixteenth 
mtury.  The  Pope,  however,  understood  his  own 
tterest  so  ivell,  that  he  never  rested  until  he  had 
Eaused  all  the  works  erected  in  the  territories  of 
Ihers  to  be  given  up,  and  until  he  alone  remained 
taster  of  the  prize.  He  then  endeavoured,  by 
Brery  method  possible,  to  prevent  foreigners  from 
(cquiring  an  accurate  knowledge  of  the  art  of 
Iwiling  alum  ;  and  at  the  same  time  found  means, 
1^  entering  into  commercial  treaties  with  other 
ations,  and  by  employing  the  medium  of  religion, 
ihich  has  always  the  greatest  effect  on  weak  minds, 
(D  extend  his  commerce  in  this  article  more  and 
J.     The  price  was  raised  from  time  to  time, 


dnei 
pfbdi 


*  The  wordaof  the  dociunentare:  Vendo  mon tern  rotund um  cum 
t  cum  aurifodinig,  argentifodinis,  enfodiaii,  ctetifudinis, 
et  alumifodinia  et  aluminibua  cetcribua  (perk^a  vele- 
boB).    Tuiie^i,  «flggi,  vii.  p.51. 

'f'  Andreas  Bacciua  de  thermis.   Venetiij  1589.  Ibl.  p. 293.    Toi- 
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and  it  at  Itogth  became  so  high  that  foreignert 
could  purchase  this  salt  at  a  cheaper  rate  from 
the  Spaniards,  and  even  when  they  sent  for  it  to 
Turkey.  His  Holiness,  that  he  might  convert  tbb 
fireedom  of  trade  into  a  sin,  and  prevent  it  by  the 
terror  of  excommunication,  artfully  gave  out  that 
he  meant  to  set  apart  the  income  arising  from  his 
alum*  works  to  the  defence  of  Christianity ;  that  is, 
towards  carrying  on  war  against  tibe  Turks.  Fro* 
hibitions  and  threats  now  followed  in  case  anyone 
should  be  so  unchristian  as  to  purchase  alum  itfOfn 
the  Infidels ;  but  every  person  was  at  libertf  to 
make  what  bargain  he  could  with  his  Holiness  for 
this  commodity. 

In  the  year  1468,  Pope  Paul  II  entered  into* 
commercial  treaty  respecting  alum  with  Charles 
the  Bold,  duke  of  Burgundy;  but,  in  1A04,  Ro- 
man alum  had  risen  to  such  an  exorbitant  price, 
that  Philip  the  Fair,  archduke  of  Austria,  caused  a 
council  of  inquiry  to  be  held  at  Bruges,  by  which 
it  appeared  that  this  article  could  be  purchased 
at  a  much  cheaper  rate  in  Turkey.  Conmiissk)DS, 
therefore,  were  sent  thither  for  that  purpose ;  *  bat 
scarcely  was  this  known  at  Rome,  when  a  prohi- 
bition, under  pain  of  excommunication,  was  issued 
by  Pope  Julius  II.  This  pontiff,  however,  was 
not  the  only  one  from  whom  such  prohibitions 
proceeded :  bulls  of  the  like  kind  were  issued  also 

*  Les  anciens  min^ralogist^s^  par  Grobet^  vol.  ii.  p.  803. 
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by  Julius  III,  Paul  III,  Paul  IV,  Gregory  XIII, 
and  others.* 

But  these  means,  like  all  those  founded  on  the 
simplicity  of  others,  could  not  be  of  long  duration; 
and  as  soon  as  men  became  a  little  more  enlight- 
ened, they  learned  to  know  'their  ovirn  interest,  and 
to  discover  the  selfishness  of  the  Pope's  bulls.  Uo- 

*  Cum  PoDtifex  Pius  II  hujusmodi  inventi  alumiDis  in  Tuscia 
ledditvis  et  proventus  in  fidei  defensionem  dedicasset  et  consecrasset, 
meritoque  Julius  II  vetuerit  alumina  ex.  Infidelium  terns  adduei,  et 
Chiistjanos  ea  mercari,  ut  ita  soliun  venderetur  et  emeretui  inter 
Cbnstianos  quod  in  terris  Romanas  Ecclesiae  insperato  fuerat  adin- 
ventum,  ut  constat  ex  Leon.  X  bulla  36  et  Pauli  III.  n.  48  5  ideo 
Julius  III,  imitatus  dictum  Julium  II,  qui  primus  hoc  prohibuit  sub 
exoommunicatione,  et  Paul.  Ill,  qui  eam  renovavit,  in  aUa  sua  con* 
iiit.  42.  in  Bullario  veteri  edita  anno  1553,  quae  incipit:  Eui  ea-^ 
cujus  contextum  adducit  Scortia  in  Constii.  poniif.  epist.  66.  theor. 
173,  ubi  explicat  ipse  Julius  III.  renovat  atque  confirmat,  contra  fa- 
eientes  et  complices  vectores,  ementes,  vendentes,  laborantes,  sese  in 
hit  immiscentes,  naves  et  alumina  assecurantes,  Julil  II  et  Pauli  III 
excommunicationem ;  et,  aggravando  poenas,  eosdem  reddit  intesta- 
biles  et  incapaces  hsereditatum,  officiorum  publicorum ;  eisque  omnes 
aetus  legitimos  interdicit,  et  oppida  ac  civitates,  ad  quas  declinave- 
rint,  nisi  inde  eos  expellant  intra  diem  unum  post  habitam  de  his 
Dotitiam,  suppouit  interdicto  ecclesiastico,  ut  LeoX  bulla  12,  etalii 
in  rebus  gravibus  fecerant;  et  reservat  tam  absolutionem  illius  quam 
felaxationem  hujus  excommunicationis  Pontifici  Romano;  et  hanc 
eandem  constitutionem  confinnass^  postea  Paulum  IV  in  bulla  43, 
qtiSB  incipit:  Ex  Apostolica,  et  Greg.  XIII,  nam.  21,  quae  incipit: 
Muneris,  quarum  bullarum  ratio  ex  textu  noslro  coUigitur  in  vers. 
ibi :  Dummodo  in  merdbus  suis  (vel  alio  modo)  aliquod  commodum 
vel  subsidium  provenireti  ut  revera  contingeret  si  Christiani  emerent 
alumen  a  Turcis^  pro  illo  pecunias  argenteas  et  aureas  darent,  quibus 
ditiores  et  potentiores  fierent  ad  Christianos  debellandos,  et  ex  verbis 
d,  c.  otim.  12  hie.  NicoL  Rodrig*  Fermosini  Tractatus  criminalium^ 
Lugd.  1670.  2  vol.  fol.  torn*  ii.  p.  63. 
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less  Biringoccio,  who  visited  a  part  of  the  Ger- 
man mines,  be  under  a  mistake,  the  first  Euro- 
pean alum-work  without  Italy  was  erected  in 
Spain;  and  is  that  still  carried  on,  with  con* 
siderable  profit,  at  Almacaron,  not  far  from  Car- 
thagena.*'  In  the  beginning  of  the  sixteenth  cen- 
tury very  large  quantities  of  alum  were  brought  to 
Antwerp,  as  we  learn  from  Guicciardini's  De- 
scription of  the  Netherlands. 

At  what  time  the  first  alum- work  was  erected  in 
Germany,  I  am  not  able  to  determine ;  but  it  ap- 
pears that  alum  began  to  be  made  at  Oberkaufun- 
gen,  in  Hesse,  t  in  the  year  1554.  For  the  alum- 
work  at  Commotau  in  Bohemia,:};  the  first  letters- 
patent  were  granted  in  1558.  An  alum- work  was 
established  at  Lower  Langenau,  in  the  county  of 
Glatz,  in  1563 ;  but  it  was  soon  after  abandoned.^ 
Several  more  manufactories  of  alum  are  mentioned 
by  Agricola,  such  as  that  of  Dieben  or  Duben,  in 
the  circle  of  Leipsic,  and  those  of  Dippoldiswalda, 
Lobenstein,  &c.  || 

In  England,  the  first  alum-work  was  erected  at 
Gisborough  in  Yorkshire,  in  the  reign  of  queen 

*  Pyrotechn.  p.  31.    He  says  expressly,  that  this  was  the  only 
alum-work  in  Europe  in  his  time  without  the  boundaries  of  Italy. 

f  Winkelmans  Beschreibung  von  Hessen,  i.  p.  SQ. 

J  Peithners  Versuch  uber  die  geschichte  der  Bohmischen  udd 
Mahrischen  bcrgwerke.    Wien  178O.  fol.  p.  68. 

§  Biischings  Geographies  iv.  p.  843. 

II  De  natura  fossiliumj  lib.  xii. 
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Elizabeth;  though  Anderson^  says  in  1608.  Sir 
Thomas  Chaloner,  who  had  an  estate  there,  con-* 
jecturing  from  the  nature  of  the  plants  which  grew, 
wild,  that  there  must  be  minerals  in  the  neigh- 
bourhood, after  making  some  search,  at  length  dis- 
covered alum.  As  there  was,  however,  no  one  in 
England  at  that  time  who  understood  the  method 
of  preparing  it,  he  privately  engaged  workmen  be- 
longing to  the  Pope's  alum-works;  and  it  is  said, 
that  as  soon  as  the  Pontiff  heard  this,  he  endea- 
voured to  recall  them  by  threats  and  anathemas. 
These,  however,  did  no  injury  to  the  heretics ; 
and  in  a  little  time  the  alum-work  succeeded  so 
well,  that  several  more  of  the  same  kind  were  soon 
after  established.f    But  what  more  dishonoured 

•  History  of  Commerce,  iv.  p.  406.  *'  The  manufacture  of  alum," 
tap  he, ''  was  first  found  out  in  England,  and  carried  on  witli  success 
in  l608.  It  was  supported  and  patronized  in  the  county  of  York  by 
kfid  Sheffield,  sir  John  Bourcher,  and  other  landholders  of  the  said 
county,  to  the  great  benefit  of  England  in  general,  and  of  the  pro- 
prietors in  particular,  to  the  present  day.  King  James  was  a  great 
promoter  of  this  alum-work,  after  he  had,  by  the  advice  of  his  mi- 
nister, appropriated  to  himself  a  monopoly  of  it,  and  forbidden  the 
importation  of  foreign  alum. 

f  Such  is  the  account  of  Pennant,  in  his  Tour  in  Scotland,  I768, 
third  edition,  Warrington  1774,  4to,  p.  23.  **  The  alum-works  in 
this  country  are  of  some  antiquity ; ,  they  were  first  discovered  by  sir 
Thomas  Chaloner,  in  the  reign  of  queen  Elizabeth,  who  observing  the 
trees  tinged  with  an  unusual  colour,  made  him  suspicious  of  its  being 
owing  to  some  mineral  in  the  neighbourhood.  He  found  out  that  the 
strata  abounded  with  an  aluminous  salt.  At  that  time  the  English 
b^ng  strangers  to  the  method  of  managing  it,  there  is  a  tradition  that 
sir  Thomas  was  obliged  to  seduce  some  workmen  from  the  Pope  s 
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the  Pontiff's  denunciations  was,  that,  in  later  tioM, 
the  proprietors  of  the  English  alum-works  farmed 
those  of  the  Apostolic  Chamber,  and  increased,  io 
various  ways,  the  benefit  derived  from  them.* 

At  what  period  alum-works  were  established  io 
other  countries  I  have  not  been  able  to  learn.  I 
however  know  that  one  was  erected  at  Andranimf 

ahim-works  near  Rome«  then  the  greatest  in  ^Europe.  If  ope  may 
judge  from  the  curse  which  his  HoUness  thundered  out  against  sirTho- 
mas  and  his  fugitives,  he  certainly  was  not  a  little  enraged;  for  he 
cursed  by  the  very  form  that  Emulphus  has  left  us,  and  not  mild  t 
tittle  from  that  most  comprehensive  of  imprecations.  The  fiift  piti 
were  near  Gishorough,  the  seat  of  the  Chaloners,  who  still  flouriA 
there  notwithstanding  his  Holiness's  anathema."  See  also  A  PoMed 
Survey  of  Britain  by  John  Campbell,  London  1774.  t  toI.  4to.  i. 
p.  75,  and  ii.  p.  20.  The  following  passage,  extracted  fipom  firte' 
nia,  or  a  Ckorograpkical  description  of  Great  Britain,  by  JF.  Ct»- 
den;  the  third  edition^  by  E.  Gibson,  London  1753.  9  vol.  fol* 
vol.  ii.  p.  910,  is  much  to  the  same  purpose :  ''  This  (alum)  im 
first  discovered  a  few  years  since  (anno  I607)  by  the  admirable  tt- 
gacity  of  that  learned  naturalist  sir  Thomas  Chaloner,  knt  (to 
whose  tuition  his  majesty  [king  James  the  First]  committed  the  de- 
light and  glory  of  Britain,  his  son  prince  Henry),  by  observing  M 
the  leaves  of  trees  were  of  a  more  weak  sort  of  green  here  than  is 
other  places,  &c.*' 

•  Taubes  Abschilderung  der  Englrschen  handlung.  "Wicn  1777* 
6vo.  i.  p.  86.  *'  For  some  time  past  the  marquis  of  Lepri  has  famc^ 
the  alum-works  at  Civita  Vecchia  for  37,000  scudi.  The  Apostofical 
Chamber  supplies  the  necessary  wood,  which  the  marquis  most  be  it 
the  expense  of  cutting  down  and  transporting.  About  two  konditd 
men  are  employed  in  the  works ;  and  alum  to  the  amount  of  fion 
forty-five  to  fifty  thousand  scudi  is  sold  annually,  particularly  to  die 
English  and  the  French.**  See  Observations faites  pendant  un  veyegt 
en  Italic,  par  le  Baron  de  R.  {Riesch).  Dresden  I78I.  S  vol.  8vo» 

t  Voyages  melallurgiqucs,  par  M.  Jars.  Paris  178I.  4to.  vol.  'A 
p.  297. 
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HI  Sweden,  in  16S0.  Ron^n  alum  costs  at  present 
Id  Holland  from  40  to  48  schillings  per  cent ;  that 
cvf  Liege  from  S5  to  30;  that  of  Smyrna  from 
86  to  40;  and  English,  Danish,  and  Swedish 
iliiBi  from  SO  to  35. 


■*■ 


FALCONRY. 

The  question  whether  Falconry  was  known  to 
the  ancient  Greeks,  has  been  determined  in 
the   negative   by  Flavins  Blondus,'"'   Laurentius 

*  This  author^  BlcMidus  or  Btwido,  describing  an  Italian  Tillages 
my%,  "  I  shall  embrace  this  opportunity  of  mentioning  a  new  circum«» 
**  stance^  which  is,  that  fowling  with  that  rapacious  bird  the  falcon, 
"  a  diversion  much  followed  at  Amo,  by  the  celebrated  Alphon^ns 
"  king  of  Arragon,  was  entirely  unknown  about  two  hundred  yean 
''.ago ;  for  though  Servius,  the  grammarian,  says  that  Capua  received 
**  tiiat  name  from  the  augury  of  a  falcon,  because  the  Hetnucans, 
''  when  founding  it,  saw  one  of  these  birds,  which  in  their  language 
*'  was  called  capis ;  yet  he  does  not  tell  us  of  what  use  they  were  to 
"  mankind.    Besides,  Pliny,  who  gives  the  names  of  many  ragacioQs 
"  birds  of  the  hawk  kind  {accipiires  scilicet  majores  ei  minores  ackiU 
**  v§ne8,  quos  aliquifalcaneajuiste  volunt),  says  nothing  of  their  beii\g 
''  employed  to  catch  game;  and,  without  doubt,  had  fowling  in  this 
"  manner  been  practised  in  the  time  of  Virgil,  he  would  have  made 
"  iEneas  and  Dido  carry  such  birds  along  with  them  when  they  went 
**  out  a-hunting,  whereas  he  says  only  i 

''  Massy] iique  ruunt  equites  et  odora  canum  vis. 

"  I  will  venture,  therefore,  to  affirm;  that  two  hundred  years  ago,  as 
"  X  have  already  said,  no  nation  or  people  were  accustomed  to  catch 
''  either  land-  or  water-fowls  with  any  rapacious  bird  tamed  for  tliat 
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Valla,*  both  writers  of  the  fifteenth  century;  and 
likewise  by  Rigault,t  PanciroUus,  Salmutb,  and 
many  others.  It  may,  nevertheless,  be  here  asked, 
what  is  generally  understood  under  that  term? 
However  much  the  thousand  barks  which  carried 
the 'Grecians  to  the  siege  of  Troy  might  have  been 
inferior  to  those  floating  castles  lately  seen  by  my 
countrymen  before  Gibraltar,  they  were  never- 
theless ships;  and  we  cannot,  on  that  account, 
deny  that  the  Greeks  were  acquainted  with  the 
art  of  ship-building,  though  it  was  evidently  then 
in  its  infancy.  In  the  like  manner,  I  agree  with 
Gyraldus,:];  in  allowing  that  they  had  some  know- 
ledge of  falconry.  I  do  not  believe  that  they 
knew  the  art  of  hawking,  that  is,  of  chasing  game 
with  birds  of  prey  previously  trained,  as  practised 
in  modem  times,  and  which  serves  more  for  the 

*^  purpose.**  I  shall  here  obsenre^  that  Biondo  must  have  had  a  fimltf 
copy  of  Pliny  -,  for  the  word  achilvones  is  not  to  be  found  in  that  au- 
thor, who,  nevertheless,  mentions  the  practice  of  fowling  with  biidi 
of  prey. 

*  Valla,  the  most  learned  man  of  the  century  in  whidi  he  lived, 
contradicts  Antonius  Renaudensis,  who  says :  Nola  is  a  hawk's  beH* 
**  If  Nola,**  says  Valla,  **  be  an  old  word,  it  cannot  sigoify  that  befl 
"  now  worn  by  hawks,  because  the  ancients  never  tamed  these  burd* 
''  for  catching  game,  as  we  do,  nor  ornamented  them  with  bellf* 
**  If  it  be  a  new  word,  let  htm  produce  the  author  iirom  whom  it  i* 
*'  taken.** Laurentii  Vallas  Opera,    Basiliae  1543.  fol.  p.  433. 

f  In  the  preface  to  Scriptores  ret  accipitrarice, 

X  Lilii  Greg.  G3rraldi  Dialogismus  vi,  in  his  works  printed  at 
Leyden  1696.  fol.  torn.  ii.  p.  870.  These  dialogismi  may  be  found 
also  in  Gruter*s  Thesaurus  criticus,  vol.  ii.  p.  397* 
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lOQusement  of  trilling  princes  than  for  any  useful 
^rpose;  but  that  they  had  begun  to  employ  the 
Ifcpacity  of  some  of  the  winged  tribe  in  hunting  and 
Iwling,  cannot,  in  my  opinion,  be  denied.* 
^  So  early  as  the  time  of  Ctesias,  hares  and  foxes 
vera  hunted  in  India,  by  means  of  rapacious 
^ds-f  The  account  of  Aristotle,  however,  is 
111  more  to  the  purpose,  and  more  worthy  of 
(tice.J  "In  Thrace,"  says  he,  "the  men  go  out 
fto  catch  birds  with  hawks. ^    The  men  beat  the 

"  Those"who  aredpsiraus  of  being  a-cquaiated  with  ihe  art  of  fal- 
iiiy,  as  practised  aL  present,  may  consult  Kriinili,  Ena/clopidie, 
.  p.  137i  Speciade  dc  la  nalure,  »ol.  i.;  or  C.  ff.  J.  Galterer 
M  nulten  und  schaden  der  Ihiere,  ii.  p.  38.  Also  the  article  Fau- 
\nerif,  in  the  French  Encyclop^ie. 

f  Aaymoiii  !<  Km  aJmwuaf  iifiiniirn,  sv  rsi[  «iici»,  nJiXa  no^i  *m  mrio-i 
lopuriui  xu  ciiTgir'  CtcBis  Indicaj  Herodot.  Htstor.  Fraocof.  16O8. 
||,  p.  GGO. 

,J  In  that  part  of  Thrace,  called  fortoerl)'  Cedropolls,  the  men  gd 
pit  into  the  marshes  in  quest  of  birds,  iccompanied  by  falcons.  The 
ItD  best  the  trees  and bitshes  with  poles,  and  put  the  birds  to  flight; 
K  Itawks  fly  after  them,  by  which  means  they  are  so  frightened  that 
i^  fall  to  the  ground,  where  the  men  airilte  them  with  their  poles. 

Id  kill  them. HistoT.  animal,  lib.  iit.  c.  G,  edit.  Scaligeri. 

($  The  Grecian  authors  above  quoted  call  the  rapacious  birds  used 
K.  pursuing  game  Ji^sucj  and  Hioy  calls  them  nfdjDtfm.  It  would 
jUdifficutt,  perhaps  impossible,  to  distinguish  with  sufiicieDt  accu> 
y  all  the  species  of  these  birds  to  which  the  ancients  gave  different 
Dau.  This  genus  is  numerous,  and  the  species  oflen  difler  so  little 
Inn)  each  other,  that  it  is  not  ensy  to  establish  their  characterizing 
Besides,  they  for  the  most  jvart  change  their  colour,  and 
|ikm  their  whole  appearance,  according  toiheir  age  or  the  seaaoa  of 
liat  these  marks  bcconae  very  uncertain.  It  appears 
0ial  on  this  accovrnt  \\\p  anci^nt^  of  one  species  oflen  formed  ivro  or 

VOL.  r.  V 
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^*  xeedsioidibuabQS  which:  graw  in  marshy:  fkoes, 
'^Invordfir  to  raise  the  small  biods.  whicb  ittae 
^  hawks,  puir^ue  iand  drive  to  the  ground^  jivbqK 
'^  the  fowkr  killa  th^m  with  poles."  <  Aisim^lac^ 
Qouut  is.  to. be:  fouhd;' in. .another  book. ascribed 
alsoi'jta^Aristotlev  which  appears,  at 'any* cat^. Id 
be  the  work  qf.  an  author  not  much  .yokingipr^  bitt 
with  two  additions,  which  r^nderthe  circumstaiJGe 
still  anore  xemarkable.*  The  .first. is^  tt[)ftt^itbe 
fidcons  appeared  when  called,  by  their  tiamcts; 
and  the  second,  that  of  their  own  accord  they 
brought  to  the  fowlers  whatever  they  caught, them- 
^(^ives. . .  Nothing:  is  here  wanting  but  the  spapiel 
emf)loyed  to  find  out.game,  the  hood  which  is  put 

*  ■  '  • 

more,  and  ipiagined  that  many  species  passed  into  another,  or  that 
new  species  nvere  produced  by  the  miiLture  of  different  breeds.  It 
seems,  however,  certain  that  the  ancients  divided  those  birds  of  picj 
which  fly  abroad. in  the  day-time,  into  three  species:  «wr*faqai)a; 
'fuif-'vuhar;  and  Upti^  accipiter.  The  first  and  last  belong  to  that 
genus  .which  Linnaeus  calbyb/coj  and  are  the  large  species  of  k.  *  The 
mlturea  are  the  geir-fadoons,  which  are  sufficiently  <l^HpgiWihfd  by 
their  bald  head  and  neck.  '<•  .. 

*  Respecting  Thrace  which  is  situated  above  Amphipiblli»-i;  tno' 
derful  thing  is  rel^ued,  which  might  appear  inorediUe'to  thot!i'iii9io 
hkd  never  heard  H  before.  It  is  said  that  boys  go  outintor  the  ficfd*^ 
and  pursue  birdaby  the  assistance  of  hawks«  When  they  kiMiinai 
a  place,  convenient  for  their  purpose,  they  call  the  ha^wks  fa|f  tl|eir 
names,  which  immediately  appear  as  soon  as  they  hear  thetr  Mokm, 
and  chase  the  bink  into  the  bnshes,  where  the  boys  koook  thenrdown 
with  sticks  and  seize  them*  What  is  still  more  wonderlul,  hiAno 
these  hawks  lay  hold  of  any  birds,  th^  throw  them  to  the  amien; 
.  but  the  boys,  in  return,  give  them  some  share  of  the  prey.  De 
rahiHhus  ausculiai.  cap.  128. 


t 


upon  the  bead  of  the  hawk  while  it  is  perched  on 
the  band,  and  the  thong  used  for  holding  it,  to 
form  a  short  description  of  falconry  as  stilt  prac- 
tised. Our  falconers,  when  they  have  taken  the 
bird  from  the  hawk,  give  him,  in  return,  a  small 
»hare  of  it ;  and  in  the  like  manner  the  Thracian 
hawics  received  some  part  of  their  booty.  Other 
Writers  after  Aristotle,  such  as  Antigonus,*iElian,'|" 
PKny,  J   and    Phile,  §   have    also   given    an    ac- 

"  Antigoni  CaiTStii  Historice  mirabiles,  cap.  34. 
f  Hawlts,  which  are  no  less  dl  for  Tonling  than  eagles,  and  which 
■re  Dot  inferior  to  them  in  sine,  are  of  all  birds  reckoned  to  be  the 
tamest  and  ihe  fondest  of  man.  1  have  heard,  that  in  Thrace  they 
accompanj'  people  when  the^  go  out  in  quest  of  birds  in  (he  fens. 
The  fowlers,  having  spread  iheir  nets,  remain  quiet,  while  the  hawks 
flying  aboiil  terrify  the  birds,  and  drive  ihem  into  them.  When  the 
Thracians  catch  any  birds,  the;f  divide  ihcm  with  the  hawks,  bj 
which  means  they  render  them  faithful  partners  is  fowling:  if  they 
did  not  give  them  a  share  of  the  booij,  they  would  be  deprived  of 

their  assistance. Hislor.  anim.  lib.  ii.  cap.  42. 

i  Lib.  X.  c.  8.  In  a  part  of  Thrace  abote  Anphjpolis,  men  and 
hawks  go  out  a-fowlin^,  as  it  were  iu  company.  The  former  drive  the 
birda  from  among  the  boshes  and  reeds,  and  the  Ulief  flying  after  them 
fliike  them  down.  The  fowlers  divide  with  them  their  prey. — The 
remaiaing  Ima  of  this  passage,  Traditum  est,  missus  in  suhlime  sihi 
tsciprre  eos .-  et  can  tempus  lil  capturiF,  clangore  et  volatits  genert 
hantaie  ad  occasionem,  seem  to  be  misplaced  or  mutilated,  as  lias 
been  already  remarked  by  Conrad  Gesner.  See  his  HUlor,  nal. 
Iib.iii.  p.  IJ). 

§  Phile  de  animal,  {iroprietate,  acconling  to  Bersmaon'i  trajuia- 
tioD,  p.  36. 

"»  Post  multinodas  quam  plagaa  venatibus 

*  Thraces  tetendemnt,  latent  abscondili ; 

Quos  odvolantes  cominus  circi  juvant, 
^leluque  terrilaal  volucres  belluas, 

t2 
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count  of  this  method  of  fowling.  JEiiao,  wtio 
seldom  relates  any  thing  without  some  alteratkm 
or  addition,  says,  that  in  Tlirace  nets  were 
used^  into  which  the  birds  were  driven  by  the 
hawks;  and  in  this  he  is  followed  by  the  poet 
Phile.  ^lian,  also,  in  another  place  describes  a 
manner  of  hunting  with  hawks  in  India,  whichi  as 
we  are  told  by  several  travellers,  is  still  practised 
in  Persia,  where  it  is  well  understood,  and  bj 
other  eastern  nations.^ 

Laxata  condant  subter  ut  se  retia. 
Qoas  Thraces  arctis  implicatas  cassibus 
Cohorte  densa,  comprehendunt  acriter, 
Circisque  raercedem  rependunt  debitam« 
His  portionem  largientes  alitum. 
Quod  ni  Bt,  ope  post  destitutos  videris 
Ponunt  volantum  cum  laqueos  rursus  gregi. 

Gesuer  has  collected  in  the  work  before  quoted,  page  48,  all  the 
information  to  be  found  respecting  that  species  of  hawk  or  falcon 
called  xtpxogf  circus. 

*  The  Indians  hunt  hares  and  foxes  in  the  following  manner. 
They  do  not  employ  dogs,  but  eagles,  crows,  and,  above  all,  kites, 
which  they  catch  when  young,  and  train  for  that  purpose.  They  let 
loose  a  tame  hare  or  fox,  with  a  piece  of  flesh  fastened  to  it,  and  soflfer 
ihese  birds  to  fly  after  it,  in  order  to  seize  the  flesh,  which  they  are 
fond  of,  and  which,  on  their  return,  they  receive  as  the  reward  of 
their  labour.  When  thus  instructed  to  pursue  their  prey,  tfa^  are 
sent  after  wild  foxes  and  hares  in  the  mountains;  these  they  follow 
in  hopes  of  obtaining  their  usual  food,  and  soon  catch  thein  and 
bring  them  back  to  their  masters,  as  we  are  informed  by  Ctesias. 
Instead  of  the  flesh,  however,  which  was  fastened  to  the  tame  ani* 
mals,  they  receive  as  food  the  entraik  of  the  wild  ones  which  they 
have  caught.  JEliam  Hist,  Animal,  lib.  iv.  c.  80.  Compare  with 
thi»  what  Pluche  says  in  Nature  displayed,  and  the  accounts  given 
by  Chardin  and  Gemelli  Carieri. 
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V 

It  seems  therefore,  that  the  Greeks  received  from 
India  and  Thrace  the  first  information  respecting 
the  method  of  fowling  with  birds  of  prey ;  but  it 
does  not  appear  that  this  practice  was  introduced 
among  them  at  a  very  early  period.  In  Italy,  how- 
cyer,  it  must  have  been  very  common,  for  iffartial 
and  Apuleius  speak  of  it  as  a  thing  every  where 
known.  The  former  calls  a  hawk  a  fowler's  ser- 
Tant,  and  the  latter  makes  use  of  a  kind  of  pun  on 
,  the  word  accipiteVj  which  signified  also  a  species  of 
fish.*  It  cannot  indeed  be  said,  that  this  art  was 
ever  forgotten;  but,  like  other  inventions,  though 
at  first  much  admired,  it  was  afterwards  neglected, 
so  that  it  remained  a  long  time  without  improve- 
ment. It  is  however  certain  that  it  was  at  length 
brought  to  the  utmost  degree  of  perfection.  It  is 
mentioned  in  the  Roman  laws,!  and  in  writers  of 
the  fourth  and  fifth  centuries. 

Julius  Firmicus  Matemus,  who  in  the  time  of 
Constantine  the  Great,  about  the  year  336,  wrote 

*  Praedo  fuit  volucrum,  famulus  nunc  aucupis  ^  idem 
Decipit^  et  captas  non  sibi  mceret  aves. 

Martial.  Epigr.  lib.  xiv.  21 6. 

Apuleius,  who  had  resolved  to  examine  every  part  of  nature,  having 
been  accused  of  collecting  sea-animals  with  indecent  names  for  oh- 
fcene  purposes,  makes  the  following  reply:  **  Memento  tamen  tarn 
ridiculum  argumentum  fore,  desiderata  ad  res  renereas  marina  ob- 
tcoena,  quam  si  dicas  marinum  pectinem  comendo  capillo  qusesitum, 
velaucupandisvolantibuspisccm  accipitrem,  autvenandisaprispiscem 
apriculum,  aut  eliciendis  mortuis  marina  calvaria."  Apologia,  p.  S96. 

f  I  allude  to  the  words  in  Digest,  lib.  xliii.  tit.  S4.  22.  Ne  is,  qui 
duntaxat  iter  per  fundum  meum  fecerit,  aut  avem  egerit,  venatusre 
iuerit,  sine  uUo  opere^  hoc  interdicto  teneatur. 
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bis  Astrammicon^  in  which  he  teaches  the  wtt  of 
casting  nativities^  assures  ns  that  tboee  vhcKafft 
kora  under  certain  ^gns  will  beooiyie  gre^tsportt* 
fncfo,  and  keep  hounds  and  falcgns^*  Gainf  Si^ 
lius  Apollinaris  Sidomus,  who  lived  about  the  jwt 
480,  delebrates  Herdicius,  his  wife's  brothef,.-md 
son  of  the  Emperor  Avitus,  because  h0  first'piM! 
tised  in  bis  territories  hunting  aAd  fdwliqg  wxtb 
dogs  and  hawks.  The  san^e  author  mentifflW 
hawking  also  in  other  partf  of  his'  w^k.*|r  TbiA 
this  diversion,  however,  has  not -bieeii  oft^ner  spokfiR 
of  and  praised,  needs  excite  little 'wopijep.  V^suctc 
ing^  and  all  the  concomitant  arts,  wc^e  at  first  cns- 
ployed  for  use ;  in  the  course  of  tinic)  they  wseps 

*  Those  bom  when  the  planet  Venus  is  in  Aquarius  will  be  iQudi 
^ven  to  hunting  and  fowling;  in  other  things  they  will  be  slow,  in- 
dolent, inactive,  and  melancholy,  and  will  apply  to  no  laudable  pur- 
suit. They  will,  however,  be  fond  of  breeding  hawks,  laIcoiu» 
eagles,  and  other  birds  of  the  like  kind,  and  hones  for  htanting. 
They  will  be  also  very  ingenious  in  such  exercises,  and  ac(|uire  by 
thenx  a  comfortable  subsistence.  Lib.  v.  c.  7--— This  nativity  displays 
a  knowledge  of  jnankind ;  for  one  may  without  ^oucb  difficult  find 
princes  and  great  men  with  whQse  lives  it  exactly  eorrevponds,  and 
who,  to  the  great  misfortune  of  their  subjects  and  tenants,  have  un- 
doubtedly been  bom  under  the  sign  Aquarius.  In  the  next  chapter 
we  find,  ''Equorum  nutritores,  accipitrum,  falconum,  caeterarumque 
avium  quae  ad  aucupia  pertinent,  similiter  et  molossoruin,  vertagro- 
rum,  et  qui  sunt  ad  venationes  accommodati."  See  Ftrmki  4*^o» 
nomicon,  lib.  viii.    Basilis  1533.  fol.  p.  138,  139* 

f  Praetereo,  quod  hie  primum  gramina  incessu,  flumina  natatu, 
venatu  nemora  fregisti.  Omitto,  quod  hie  primum  tibi  pik^  pyigus, 
accipiter,  canis,  equus,  arcus  ludo  fuere.  C  SoL  ApolUnam  Sidon, 
Opera*  Parisiis  l6og.  4to.  lib.  iii.  epist.  3.  See  also  lib.  iv.  «pi6^  9, 
and  carmen  vii.  ver.  192. 
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practised  by  servants,  and  easy  means  only  of 
Cfttching  game  were  sought  for.  But  .when  luxury 
was  introduced  into  states,  and  the  number  of 
tiiose  wlio  lived  by  other  people's  labour  increased, 
these  idlers  began  to  employ  that  time  which 
ftey  bad  not  learned  to  make  a  proper  use  of,  or 
which  they  were  not  compelled  to  apply  to  more 
valuable  purposes,  in  catching  wild  animals  by 
*very  method  tliat  ingenuity  could  suggest,  or  in 
tormenting  them  by  lingering  deaths.  Hunting 
iod  fowling,  therefore,  received  many  improve- 
ments by  the  assistance  of  ai't ;  and  the  indolent 
clergy  even  indulged  in  these  cruel  sports,  though 
^ten  forbidden  by  the  Church.  Such  prohibitions 
rtere  issued  by  the  council  of  Agda*  in  the  year 
*06;  by  that  of  Epaonf  in  517,  by  that  of  Ma- 
con J  in  585,  and  perhaps  oftener,  but  never  with 
much  effect. 

li  Before  I  proceed  farther,  I  shall  make  two  re- 
marks.    Firstj  that  Pietro  Crescentio  §  gives  one 

Concilii  Agathen»it  canone  quinquagesimo  quinta ;  "  Episco- 
pM,  p^bytecis,  diicoifibiiB,  canes  ad  venandMni,  ant  accipilro, 
babere  non  liceat." 

f  Coacilii  Epaonensis  can.  iv. 

X  Concilii  MatiaconenBiE  secundi  can.  xiii ;   "  Ubi  Dei  est  as»i- 
duitis  canlikns,  cnonatram  est,  et  dedecoria  nota,  canea  ibi  vet  occi- 
tres  haLitare." 

5  E  di  quesli  il  prima  Iroralore  che  fo  ai  dice  11  fu  Dauco,  il  quale 

a  divino  intellctto  connobbe  la  natara  de  gli  sparvieri  et  de  falconi, 

fA  quelji  dimesticare  et  alia  preda  ainaealrarli,  et  detle  lan>  infemiila 

rarli;  doppoil quale  moltiattri  rurono,  che  tnoltidiqucliiuccelli 
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Daucus  as  the  inventor  of  the  art  of  taming  hawksi 
but  without  proofy  or  even  probability.  Secondly, 
that  the  anci^ts  bred  up  to  hunting  and  fishing 
several  rapacious  animals  which  at  present  are  not 
used  for  that  purpose,  such  as  the  seal*  and 
aea-wolf.'f  Astruc  %  has  endeavoured  to  confute 
this  idea :  but  his  reasoning  appears  to  me  to  have 
little  weight;  and  I  agree  in  opinion  with  Rondelet^ 
«ud  Isaac  Vossiusy,  that  seals  mi^t  be  instrqcfeed 
to  catch  fish ;  I  myself  have  seen  some,  that,  whoa 
commanded  by  their  master,  exhibited  a  variety  o£ 
movements  and  tricks  which  undoubtedly  prove 
their  aptness  to  learn. 

The  art  of  fidconry  seems  to  have  been  carried 
to  the  greatest  perfection,  'and  to  have  been  much 
in  vogue  at  the  principal  courts  of  Europe,  in 
the  twelfith  century.  Some  on  that  account  have 
ascribed  the  invention  of  it  to  tlie  emperor  Frederic 
I,  and  others  to  Frederic  II.     Frederic  I,  called 

rapaci  alia  scientia  aggionsono.  Pietro  Creseentio  ^agricolimra.  In 
Venetia  1542.  Svo.  lib.  ix.  c.  1 .  Equally  groundless  is  what  we  n$d 
in  Jokannis  Sarishefiensis  PoUcroHcus,  Amstelod.  ljS64.  Svo.  lib.  1. 
cap.  iv.   Yeoaiipnis  aeres  auctorem  jactitant  fuisae  Machaheom, 

^  Plin.  lib.  ix.  cq>.  S.   Julian.  Hist  anim.  1.  ii.  c.  11.    Oppiani 
Halieut.  1.  y.  425. 

f  Plin.  lib.  X.  cap.  8.    A^istot.  Hist.  anim.  1.  ix.  c.  36.    JSliant 
Hist.  anim.  1.  vi.  c  65,    Antigonus  Caryst.  cap.  33. 

X  M^moires  pour  Thistoire  naturelie  de  la  province  de  LanguedQC? 
Paris  1737.  4to.  p.568. 

§  De  piscibus,  lib.  xvi.  cap.  8. 

)|  In  hb  observations  on  Mela,  ii.  5.  p.  483. 
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^arbarossa,  was  the  first  who  brought  falcons  to 
Italy;  at  leastPandolfoCollenLiccio*  says, that tliis 
tiras  the  common  report,  and  Radevicusf  seems 
$0  confirm  it;  but  I  do  not  know  from  what  autho- 
irity  PanciroUus  tells  us  that  that  emperor  invented 
^Blconry  at  the  time  when  he  was  besieging  Rome. 
fiainaldOr  marquis  of  Este,  was  the  first  among  the 
Italian  princes  who  used  this  method  of  fowling;  + 
And  that  the  emperor  Henry  followed  the  example 
«f  his  father,  seems  proved  by  tlie  words  of  Colle- 
^ccio.  Tlie  service  rendered  by  Frederic  II  to 
ibis  art,  if  it  can  be  said  to  deserve  service,  is  shown 
by  the  book  which  he  wrote  in  Latin  on  it,  entitled 
DeArte  venandi  cum  avil/uSf  and  which  was  printed 


^  Fii  (Enrico)  dato  estreraamente  all'  essercitio  ddla  caccia,  et 
Rul'  uccellare  con  falconi,  et  uccelli  di  rapiija ;  il  qual  modo  d'uc- 
'Cmitrei  i  fama,  che  Federico  suo  padre  fosse  il  prima  autore,  che  lo 
l^ortasae  in  luilia.  Campen^o  dell'  isloria  del  regno  di  Napali,  di 
fatldclfo  Colhnuccio,  di  Mambrino  Boieo  e  di  Tom.  Coilo.  In 
Veoetia  l6l3.  4to.  i.  p.  B8. 

^  +  In  equis,  canibus,  accipkribii',  casteriaque  ejus  geheris  avibui 
(wtitoendis,  spectandis,  circumfercndis,  niitli  secundus.  Radevieyi 
4il  gt'tii  FTederici  I.  Mb.  il.  cap.  ultimo. 

X  Aves  aulem  aucupio  tistas,  accipilres  videlicet,  falcones,  giro! 
lUcoi,  peregiiiios,  moiitancK,  gibbosos,  asturu,  quos  Pausanias  astor- 
Moi  TOcat,  qux  primus  in  Italiam  longoptiMliminioFreili^ricus^Do- 
|aibugadvexit,accicureseBiciedocuit,primu$que  ex  Italia Rainaldus  ' 
,4narchio  Estensk  apud  se  in  delitiis  habiiil,  ad  centum  quinquaginla 
toagnis  espenais  aiuit.  Bandellus  Uu minted n«j.  Oral,  funrhr.  in 
^fritKtp.  Manluanum. 

Rhainaldus  inter  ItaltM  nmnium  primus  accipitres  cicurea,  asturEs 
«r  id  genua  aquilaa  aluit,  atque  in  delitiia  habiiil.  Cynlhii  Joan. 
Bapli'lit  Byraldi  de  Ferraria  el  Ataiijih  priiicip.  commentarialum, 
'in  GTumi  Tlifsaan  antiipdl.  el  hiiloriar.  >'ol.  vii.  p.  \2. 
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for  the  fir9t  tmie  at  Augsburg  in  the  year  lA96t 
from  a  manuscript  belon^ng  t6  Joachim  Qamem- 
rius,  a  physician  of  Nuremberg.*.  It  has  here  and 
there  deficiencies,  because:  jthe  manuscHpl  wmitom^ 
and  some  additions  by- the  autfior'a  (onlMafifted^ 
king  of  Sicily^  In  the  second,  book,  tfaer^*  iiaa 
account  of  the  use  and  manner  of  making  boodd^ 
called  cap^Ua^  which  we  are  there  tdd  wene 'inK 
vented  by  th^  Arabs.  The  emperpr  receivecl  n\% 
present  ^ome  hooded  faloxis  from  Arabian  priiKCM^ 
and  procured  people  from  Arabia  who  ander^tciod 
the  management  of  tbem.f  Albertus  Ma^oi 
baa,  inserted  a  great  deal  from  the  work  oi  thii 
emperor  in  his  book  upon  animals* 


*  Rdiqua  libronim  Frederici  II  imperatoris  de  arte  Tenandi  cum 
avibuSy  cum  Manfredi  regis  additionibus ;— ex  membranis  vetnsdi 
nunc  primum  edita.  Albertus  M.  de  falconibus,  asturibuSf  et  acd- 
pitribos.    Augustae  Vindel.  ad  insigne  piuus  1 596.  414  pages  8to. 

f  As  tbis  work  is  extremely  scarce,  I  shall  here  quote  the  fiiflav^ 
ing  passage  from  it:  **  The  hood  bad  its  origin  aoioiig  the  ofieatil 
nations^  for  the  eastern  Arabs  used  it  more  than  any  otbier  pfloplf 
with  whom  we  are  acquainted,  in  taming  fakops  and  birds  oC  tfai( 
fame  species.  When  I  crossed  the  sea,  I  had  an  opportum^  of  ob- 
serving that  the  Arabs  used  hoods  in  this  art.  Some  of  the  kings  qf 
Arabia  sent  to  me  the  most  expert  falconers,  with  varioos  kinds  of 
falcons;  and  I  did  not  £ul,  after  I  had  resolved  locoUect  into  a  \jm^ 
every  thing  reelecting  fidconij,  to  invite  fiom  Arabia  and  eveiyothqr 
country  such  as  were  most  skilful  in  it ;  and  I  recehred  fitan  them 
the  best  infonnation  they  were  able  to  give.  Because  the  use  of  the 
hood  was  one  of  the  most  efiectual  methods  they  knew  for  taming 
hawks,  and  as  I  saw  the  great  benefit  of  it,  I  empkiyed  a  hood  p 
training  these  birds ;  and  it  has  been  so  much  approved  in  £uropc^ 
that  it  is  proper  it  diould  be  handed  down  to  posteri^.* 
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ne  of  the  sports  of  the  field  have  the  fair 
^-..iken  so  much  as  in  falconry.     The  ladies 

formerly  kept  hawks,  in  which  ttiey  greatly  de- 
lighted, and  which  were  as  much  fondled  by  those 
»|ffbd  wished  to  gain  their  favour  as  lap-dogs  are  at 
■j^sent*  What  tended  principally,  however,  to 
lAing  it  into  disuse,  was  the  invention  of  gun- 
powder. After  that,  hawks  were  discarded,  and 
the  whole  enjoyment  of  fowling  was  confined  to 
shooting.  Ifss  skill  and  labour  was  indeed  re- 
hired in  this  new  exercise;  but  the  ladies  aban- 
doned the  pleasures  of  the  chase,  because  they  dis- 
approved of  the  use  of  fire-arms,  which  were  at- 
^  tended  both  ivith  alarm  and  danger. 
«>  Among  the  oldest  writers  on  Falconry,  we  may 
reckon  Demetrius,  who  about  the  year  1270  was 
physician  to  the  emperor  Michael  Paleologus. 
His  book,  written  in  Greek,  was  first  printed  at 
Paris  in  16I2,  by  Nicholas  Rigaltius,  from  a  ma- 
ouscript  in  the  kings  library,  and  with  the  Latin 
translation  of  Peter  Gyllius.f  Some  other  works 
ntbe  same  subject,  the  antiquity  of  which  is  un- 


'  M^noirea  tur  I'ancienne  chenatcrie,  par  M.  de  la  Ournt  de 
Jainle-Palaye.  Paris  17^9 — I7SI.  3  vol.  ISmo.  torn.  iii.  p.  1S3. 
m  this  work  may  be  Tound  many  anecdotes  rcipecling  ilic  Insle  of  the 
IveDch  ladies  for  the  Alports  of  the  (lekl,  in  the  ages  of  chivalry. 

ipMBs-sfju..    Rpi  accipitrarifB  scriptorra  nunc  primutn  editi- 
.it  K»v(rii;.»,  Mbcr  decuia  canuixi.    Lutcti^  161S.  4i(i.     See 
a  Bihiinlk.  Grcrca,  lib.  i.  c.  3,1.  vol.  i.  In,^,  where,  however, 
Kthe  year  I619  k  given  wrmtg. 
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known,  were  printed  at  the  same  time.  One  m  the 
Catalonian  dialect  has  the  forged  title  of  Epistola 
Aquihty  Symmachi  et  Theodotionis  ad  Ptokmaum 
regem  JEgypti  de  re  accipitraria.  All  these  writings 
treat  chiefly  on  the  reairing  and  diseases  of  hawks ; 
and  contain  cures,  which,  though  some  of  them 
perhaps  may  be  good  enough,  would  not  undoubt- 
edly be  all  approved  by  any  person  of  skill  at  pre- 
sent^ Aloes,  to  the  size  of  about  a  bean,  are  or- 
dered as  a  purge;  and  quicksilver  is  prescribed  ioi 
the  itch  and  outbreaking.  >  We  are  told  also,  that 
a  wild  and  untractable  falcon  was  confined  some 
time  with  a  hood  on  in  a  smith's  shop,  where  it  was 
soon  tamed  by  the  continual  thumping  of  the  ham- 
mers. One  precept  in  Demetrius,  respecting  the 
art  of  falconry,  seems  very  ill  suited  to  the  practice 
of  modem  times.  He  desires  sportsmen  to  say 
their  prayers  before  they  go  out  to  the  field.! 
Had  this  custom  been  continued  to  the  preseot 
day,  many  great  men  would  be  like  the  people 
mentioned  by  a  certain  traveller,  who  solicit  the 
assistance  of  God  when  they  are  preparing  for  a 

*  Among  certain  miscellany  tracts,  written  by  Thomas  BrowOi 
London  l684,  8vo.  p.  Ill,  there  is  one  with  the  following  title:  Qf 
hawks  and  falconry  y  ancient  and  modern  y  which,  hoWever,  consists 
only  of  old  medical  prescriptions.  I  mention  this  circumstance,  be* 
cause  Grsevius,  in  the  preface  to  that  part  of  his  Thesaurus,  page  6, 
where  he  gives  some  account  of  the  history  of  falconry,  laments  that, 
on  account  of  his  being  unacquainted  with  the  English  language,  he 
had  not  been  able  to  make  use  of  this  treatise  of  Brown. 
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piratical  expedition;*  but  with  Uiis  difference, 
that  these  rovers  plunder  only  strange  ships/where* 
83  the  latter  destroy  the  property  and  possessions 
of  their  own  subjects. 


TURF. 

The  observation,  that  many  kinds  of  earth,  when 
dried,  might  be  employed  as  fuel,  may  have  easily 
been  occasioned  by  an  accident  in  some  place 
destitute  of  wood.  A  spark  falling  fortuitously 
on  a  turf-moOr,  during  a  dry  summer,  often  sets 
it  on  fire,  and  the  conflagration  it  occasions  ge- 
nerally lasts  so  long,  that  it  cannot  escape  no- 
ttoe.f  Of  the  earth  taking  fire  in  this  manner, 
there  are  many  instances  to  be  found  in  the  an- 
cients.    One  of  the  most  remarkable  is  that  men- 

*  Remarques  d^un  voyageur  moderne  au  Le^-ant.    Amsterdam 
1773.  8vo. 

<f  In  Siberia^  a  village  which  stood  on  a  turf-moor  was,  on  account 
of  its  marshy  situation,  removed  to  another  place;  and  that  the  remains 
might  be  more  easily  destroyed,  they  were  set  on  fire.  The  flames^ 
having  communicated  to  the  soil,  which  was  inflammable,  occasioned 
great  devastation ;  and  when  Gmelin  was  there,  it  had  been  conti- 
nually burning  for  half  a  year.  See  Gmelin's  Reisen  durch  Russland 
in  denjahren  1768  und  -693  vol.  i.  p.  S?. 
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tioned  by  Tacitas,*  who  relates,  tiiat  ndt  \m§ 
after  the  building  of  the  city  of  GologQe,  ?thb 
neighbouring  land  took  fire,  and  burned,  in^snch^ 
manner,  that  the  corn,  villages,  and  every  pvodoo* 
tion  of  the  fields  were  destroyed  b^  the  flames^ 
which  advanced  even  to  the  walls  of  the  city.  I 
agree  in  opinion  with  Mr.  Habel,  who  has  lately 
quoted  this  remarkable  passage,^  that  it  is  not  to 
be  understood  as  alluding  to  a  volcanic  eruption, 
but  to  a  morass  which  had  be^n  set  on  fire.  In  tbe 
duchy  of  Berg,  and  around  Cologne,  there  are 

f 

*  Civiias  Juhonum  malo  improviso  afflicta  est;  nftak  igna Infli 
cditi  .villasj  arva,  vicos  passim  corripiebant^  ferebaaturqoe  u^.ipM 
condits  nuper  Coloniae  moenia,  neque  extingui  poterant,  non  si  im- 
bres  caderenty  non  si  fluvialibus  aquis  aut  quo  alio  homore  nifcf^utur, 
donee  inoina  remedii  et  ira  cladis  agrestesquidam  emipus  U3^  jaocn^ 
dein  residentibus  flammis  propius  suggressi,  ictu  fustium,  aliisqufi 
▼erberibuSf  ut  feras  absterrebant;  postremo  tegmina  corpori  direpta 
iitjiciunty  quanto  magis  profana  et  usu  polluta,  tanto  magb  oppre^ 
sura  ignes.  Tacit.  AnnaL  lib.  xiii.  cap.  57*  According  as  I  unto* 
stand  the  last  words,  the  rustics,  in  despair^  when  they  found  tfaaC 
the  fire  could  not  be  quenched  either  by  rain  or  by  the  mer-water 
which  they  poured  over  it,  flung  at  last  stones  upon  it,  and  throwing 
themselyes  over  these,  closed  up  with  their  clothes,  which  were 
made  of  skins,  all  the  interstices  between  tHem;  and  tfanemerios 
may  have  been  assisted  by  their  pressure  on  the  eardi.  I  <btablf 
therefore,  whether  this  circumstance  can  be  referred,  as  Mr.  HaW 
thinks,  to  the  superstitious  custom  of  throwing  certain  trifling  things 
into  fires  in  order  to  extinguish  them. 

t  Beytrage  zur  naturgeschichtc  und  oeconomie  der  Naanxiisebtt 
Iftnder.'  Dessau  1784.  Svo.  p.  25.  Some  account  of  the  tntff  1do> 
rasses  near  Cologne  may  be  found  in  Hupsckei  EniihchtUll^ Set 
ursprungs  des  Colnischen  umhers,    Frankf.  xind  Leipzig  1771. 9f0' 


y  extensive  morasses,  frotnwhich  turf  iaJngup 
fiiel,  and  whicb  undoubtedly  serve  to  confirm 
I  idea. 

That  the  use  of  turf  was  vpell  known  in  the  ear- 
liest periods,  in  the  greater  part  of  Lower  Saxony, 
and  throughout  the  Netherlands,  is  fully  proved 
by  Pliny's  account  of  the  Chauci,  who  inhabited 
^lat  part  of  Germany  which  at  present  compre- 
ktnds  the  ducliies  of  Bremen  and  Verden,  the 
(bunties  of  Oldenburg,  Delmenhorst,  Diepholz, 
guy  and  East  Friesland.  Pliny  says  expressly, 
ibat  the  Chauci  pressed  together  with  tlieir  hands 
U  kind  of  mossy  earth,  which  they  dried  by  the 
Knd  rather  than  by  the  sun,  and  which  they  used 
jut  only  for  cooking  their  victuals,  but  also  for 
iftrming  their  bodies.*  I  explain  also  by  turf  a 
bort  passage  of  Antigon us  Carystius,  quoted  from 
?banias,  in  which  it  is  said  that  a  morass  in 
Biessaly,  having  become  dry,  took  fire  and 
ibmed.t 

;  The  account,  therefore,  given  in  some  Dutch 
chronicles,  that  turf  and  the  manner  of  preparing 
it  were  first  found  out  about  the  year  1215,  and 
jfihat  about  1222  it  had  become  common,  is  cer- 


I: 


Captum  manibua  lutum  r 
et  rigentia  septeotrione  vi 


i;  magia  quam  sole  siccantes,  terra 
ra  Eiia.  urunt.     Hist.  itat.  lib.  xvi. 


'■■jtetudem  Pjracun 
□ught  to  be  Tan  n 
Thessaly  called  b 


Ma  ardere.    Meursius  lays  that  the  readinE; 
iiid  he  is  of  opinion  thai  ilmeam  a  pari  of 
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tainly  &lse.*    This  information  may  be  applicable 
to  certain  lands  and  districts,  and  correct  as  to  the 

*  De  Wolt-lujdm,  die  au  nieuwe  manieren  van  goed  te  ghevriik- 
nen,  in  het  graven  van  den  toriT,  gevondcD  hadden,  id  voortiidcn 
onbdcent,  ofU  ten  niinsten  n  Eeer  ghemeen  niet,  hcbben  oodi  i^ 
goeden  yver  ten  tiiden  van  den  Abt  Siardua,  de  teer  godicUauiiek 
ende  nederich  wa*,  bet  Clooitei  Marieng;aen]  veele  TCeoen  in  eak 
ontrent  Beccafeen  geschonkea.  "  The  forester*,  who  had  then  gt 
■  new  employment,  that  of  turf-di^ng,  which  had  been  befinc  im- 
ktiown,  nt  3t  least  very  uncommoD,  gave  at  ■  preieiit  to  the  ntn- 
iteiyof  Mariengard,  in  isiS,  levcial  turf-mouet  in  and  ocai  Bicke- 
feen."  That  monaiteiy  was  situated  at  the  distance  of  two  milci 
firoin  Leeuwaarden.  Hie  words  Wolt-luyden,  tFeut-Hedtn,  tftmi- 
UaUa,  occur  in  the  old  laws  of  the  mines  of  Goilar,  which  Leilmiti 
has  inserted  in  Scriplar,  Bnimv.  vol.  iii.  In  the  introdoctioD  itii 
iaid,  SftvaTki,  qui  in  legibus  vocantur  die  IFcUleute  item  fFtU- 
werehltn  id  est  JValdgeaerke.  Eonim  sub  nomine  continentoT  el 
montani,  teu  homines  in  metallis  leu  fodinit  et  offidnit  fumiil  Ofr 
cupati,  qui  passim  per  sylvas  viciiiaa  dispetii  agebaut.  Nam  10 1^ 
gibus  meiallicis  diserte  cavetur,  ui,  quando  de  novis  legibnt  b- 
rendis  agitur,  Sex-viri  convocent  Sylvanos,  et  quod  pluribui  placnil 
tequantur. 

In  Kronijeli  dtr  Kranijcken,  dovr  S.  de  Vnet,  printed  at  AmnndM 
in  1688,  in  five  Tolumei  4io.  the  following  passage  occun,  nLt. 
p.  653;  Ontrent  desetijd  (1221)  isde  turf-gravingli  eerat  reglopgfr 
koomcnj  welck  de  gcleedcne  schade  en  flleiiile  door  de  zee-waienn 
cenigHDi  vergnedcdc  en  vcrsoetede ;  waer  door  oock  veele  leer  liiiJi 
wierden.  "  About  ihis  lime  (1S21)  ihe  digging  of  turf  vrm  liitL 
practised,  which  in  some  measure  madeamends  for  lift  dam^Eoa:i< 
sioned  by  the  sefi-water,  and  by  which  several  acquired  gniat  richa> 

Some  Dutch  writers  make  turf-digging  to  be  of  much  bigber  aa- 
tiqiiity,  and  in  support  of  Ala  opinion  quote  an  ulif  cbnHAfctB 
rhyme,  in  which  n.rirrr,ri~  Ti..nli  ..r  ;■  rlr.njtloii  hy  GftNitriMiUltrf 
Friesland,  in  tht  |..      ■  ■      Oat  hi  t^af  Unk.  mtnth  *^ 

zant.     Theyexpl.Mii  ■■/,>Kd.   ihom.;   bat  1-41 

quainted  with  tin:  a 
donation  there  Ls  on 
tiacts  from  (he  cUrofl 
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introduction  of  this  kind  of  fuel  in  tbos^pavts;  IW 
the  use  of  it  was  not  extended  far  till  a  late  period ; 
and  ieven  yet,  turf  is  neither  employed  nor  known 
in  many  places  which  possess  it,  even  though  they 
are  destitute  of  wood.*  Some  in^provement  in 
die  manner  of  preparing  turf  may  have  also  been 
considered  as  the  invention  of  this  fuel,  which  is 
undoubtedly  of  greater  antiquity.  What  induced 
Monconys  to  ascribe  the  invention  of  turf  to  Eras- 
mus,  or  who  first  propagated  that  error,  I  can  as 
littie  conjecture  as  Misson.  f 

In  latter  times  turf  began  to  be  burned  to  coal, 
sometimes  in  kilns,  and  sometimes  in  furnaces  built 
for  that  purpose,  by  which  this  advantage  is  obtain- 
ed, that  it  kindles  sooner,  burns  with  less  air,  and 
forms^  a  more  moderate  and  uniform  fire,  without 
much  smoke,  though  it  is  not  so  lasting  as  turf,  be- 
cause it  has  lost  the  greater  part  of  its  inflammable 
substance.  This  method  of  reducing  turf  to  coal, 
which  is  still  practised  in  some  parts  of  Bohemia, 
Silesia,  and  Upper  Saxony,  was,  it  appears,  pro- 
posed ^bput  the  year  1 669 9  by  the  well- known  John 

khi&nen  van  Holland,  door  W.  van  Qouthoeven,  Tot  Dortrecht^ 
tfiSO.  foL  p.  237.  See  also  Natuurlyke  historie  van  Holland,  door 
J.  U  Frdncq  van  Berkhey  Tweede  deeL   Ai^sterd.  176Q.  8vo.  p.  5b2, 

•  The  use  of  turf  was  first  made  known  in  France  in  the  year  1 62 1 , 
by  Charles  de  Lamberville,  advocate  of  the  parliament  of  Paris>  who 
rended  some  time  in  Holland,  to  which  he  had  heen  sent  by  the  king 
oa  public  business.    See  Anciens  mineralogistes,  par  Gohet,  i.  p.  309. 

^  Joaraal  des  voyages  de  Monconys.  Lyon  I666.  2  vol.  4to.  ii. 
p.  li09.  C'est  lai  (Erasme)  qui  a  donn^  r invention  de  la  tourbe^ 
qtt*on  brusle  au  lieu  du  charbon.     See  also  Misson*s  Travels. 

VOL.  I.  Z 
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Joidum  Bicber,  who  ireoonifltieiided  at  tbtt  tuaet 
aiilliod  of  depriving  coals  of  their  solpinir  by  buni- 
iog  them, .  and  the  ose  of  rock-ml  procured  (nm 
them  by  that  process.*  The  burning  of  turf  to 
coal  seems  to  have  been  first  made  known  io  Gtf- 
many  by  Hans  Charles  von  Carlowitz^  chaInbe^ 
counsellor,  and  principal  surveyor  of  the  mines  of 

*  "In  HoUand  there  is  turf,  and  in  England  there  are  cotli^  mi* 
ther  of  which  are  good  for  huming  diher  in  apartments  or  in  mdt- 
Ing-hooses.  I  have,  however,  dtscofcred  a  method  cfhlurARtigtntfi 
these  to  good  coals,  so  that  they  shall  not  only  fModiioe  no  smoiDelK 
bad  smell,  but  yield  a  beat  as  stroi^  for  melting  metals  as  tbn  of 
wood,  and  throw  out  such  flames  that  a  foot  of  coal  shall  make  s 
flame  ten  feet  long.  This  I  have  demonstrated  at  the  Ragoe  wiA 
turf,  and  proved  here  in  England  with  coals,  in  dke  fr^mi4t  d 
Mr.  Boyle,  by  experiments  made  at  Windsor  on  a  large  scak.  It 
deserves  lo  be  remarked  on  this  occasion,  that  as  the  Swedes  procuis 
their  tar  from  fir  wood,  I  have  procured  tar  from  coals,  v^ch  h  ib 
every  thing  equal  to  the  Swedish,  and  even  sttparior  to  it  fot  Wiik 
purposes.  I  have  tried  it  both  on  timber  and  ropes,  and  it  hasbdi 
found  excellent.  The  king  himself  ordered  a  proof  of  it  to  be  made 
in  his  presence.  This  is  a  thing  of  very  great  importanbie  to  tile 
En^ish,  and  the  coals  after  the  tar  has  been  ttktratttd  from  tbcaiaii 
better  for  use  than  before."  NarrUcke  meiskmt  und  ^€i9t  urtiitf 
Frankfurt  l683.  ISmo.  p.  Ql .  Boyle  seems  to  speak  of  this  inven* 
tion  in  T^e  usefulness  of  natural  philosophy,  London  l!^4,  fi>L  i 
p.  516,  or  the  I^tin  translation  Exercitationet  arcautHiUUtmfk* 
lotophkB  not.  experimenioHst  Genevae  1^,  4to.  p.S45..  At  fit- 
sent,  the  burning  of  coak  in  order  to  procure'  from  them  zock-iil» 
used  particularly  by  the  leather-manufacturers,  and  which  on  tkit 
account  must  not  be  exported,  b  much  pisctised-in  P'-'^giyMt-  b 
appears*  however,  that  something  of  the  like  kind  was  attaaplnd  h^ 
fofc  Btcher^s  time;  for  in  the  year  l627»  iohxt  Hacket  smi  Odnr*. 
Slrada  obtained  a  patent  for  their  invciuian  of  readnii;^  CBtjt  ¥ 
useful  as  wood  lot  fuel  in  hottscs  without  burting  mjf  thiflK  ^  ^^ 
<%moke.    $<t  Andtr^n's  Historg  of  C^mmtrct, 
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tthe  electontte  of  Saxony.    To  save  wdod  iU)d  |^ 

woaotQ  the  benefit  of  the  mines,  he  sought  for  turf; 

«ttid  having  discovered  it,  be  then  endeavoured 

to  find  Out  some  method  of  rendering  it  fit  to  be 

cm{ildyed  in  the  melting-houses,  and  thi»  was  the 

Aducing  to  coal^  which,  as  he  iiimself  says,*  ht 

fint  attempted  in  kilns  at  Scheibenberg,  in  the  year 

1708. 


ARTICHOKE, 

That  I  might  be  able  to  investigate  whether 
tmr  artichoke  was  known  to  the  ancients,  I  have 
not  only  collected  a  variety  of  scattered  passages^ 
compared  them  with  one  another  and  with  nature, 
and  laboured  through  a  tedious  multitude  of  con^ 
tradictions  and  a  confusion  of  names ;  but  I  hav^ 
ttlso  been  obliged  to  examine  a  load  of  groundless 
eottjectures,  heaped  together  by  commentatorSyf 
kk  brder  tha[t  I  might  understand  them  and  ascar* 

^  Ycm  Carlowitz,  Sylvic«ltura  oeconomica,  oder  wild  btum  £iichty 
Leipodg  \7\B,  fol.  ^.4i30,  where  an  account  is  ^ven  of  the  first  ex- 
periment. 

'  f  See  J.  Bodeud  a  Stapel,  Erkllning  ftber  die  gM^ic^M  d«r 
fBm^un  dea  Thtophraat*  p.  6l8.  Salmasiut  ad  Soiinum,  p.  16{^ 
tod  his  Exercitationes  de  homonymia^  p.  76.  Casauboni  Animad- 
msiones  in  Athen.  Dipnosoph.  Lugduni  1621^  foL  p.  146.  J.  £au- 
khs  Hittor.  plant,  iii.  p.  48. 

Z  2 
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tidii  their  value.  By  these  means,  I  have  learned 
more  than  seems  hitherto  to  have  been  known; 
and  I  have  found  that  more  is  believed  then  can 
be  proved ;  but  that  the  fruits  of  my  toil  will  ff^t 
complete  satisfaction  to  my  readers,  I  do  not  pie- 
tend  to  hope.  Before  the  botany,  however,  and 
the  natural  history  in  general  of  the  andents  caajbe 
properly  elucidated;  before  truth  can  be  aqMk 
rated  from  falsehood ;  what  is  certain  from  wbatb 
uncertain ;  and  things  defined  from  those  whidi  ait 
undefined,  researches  of  this  kind  must  be  under- 
taken,  and  the  same  method  as  that  whidi  I  have 
followed  must  be  adopted. 

As  all  those,  perhaps,  who  have  a  taste  for  il- 
lustrations of  ancient  authors,  may  not  be  so  wdl 
acquainted  with  the  nature,  properties,  cultore  and 
use  of  our  artichoke,  as  the  dissertation  I  propose 
may  require,  I  shall  endeavour  to  supply  that  de- 
ficiency. Our  artichoke  appears  to  those  who  hsPB 
not  studied  the  natural  classification  of  plants  to 
have  an  affinity  to  the  thbtle  kind,  and  the  calyx 
and  leaves  seem  to  warrant  this  c^inion;  the 
former  by  its  scale-disposed  figure,  as  wdl  as  tbe 
flower  it  contains;  and  the  latter  by  their  prickki^ 
which  they,  however,  lose  by  art  and  cultivatiao. 
The  seeds  which  are  procured  from  Italy,  because 
they  do  not  ripen  with  us,  are  sown  in  tbe  sfmngi 
Of  the  young  plants,  tiiose  alone  which  are  prickly 
are  transplanted :  the  rest  are  thrown  away,  as  tbej 
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woukl  produce  only  small  tops.  When  the  plants 
'.grow  up,  they  shoot  forth  slips,  which  are  taken 
<«p,  and  which  may  be  transplanted  throughout  the 
whole  summer.  The  calyx,  before  the  blue  flowers 
'burst  out,  is  cut  off,  and  dressed  sometimes  fresh, 
■  juid  sometimes  it  is  pickled  for  the  winter.  The 
\oniy  part  eatable  is  the  thick  pulpy  bottom,  which 
'•supports  the  flowers  with  their  then  imperfect  seeds 
•tod  the  woolly  substance  which  adheres  to  them. 
Another  species  of  the  same  genus,  the  cynaya  car- 
duncuhis,  cardoons,  or  Spanish  cardoons,  is  reared 
in  our  gardens,  not  on  account  of  its  flower,  hut 
of  the  pulpy  ribs  of  its  leaves,  and  tender  stalk. 
When  this  plant  attains  the  height  of  about  six  feet, 
it  is  bound  round  in  such  a  manner  tliat  the  leaves 
*re  compressed  to  the  stem.  It  is  then  surrounded 
with  earth  and  dung,  and  under  this  covering  it 
in  a  few  weeks  becomes  so  white  and  tender,  that 
-ithe  above-mentioned  parts  may  be  dressed  and 
eaten,  or  made  into  soup.  The  ribs  of  the  leaves, 
however,  of  the  first  kind,  or  proper  artichoke, 
inay  be  rendered  eatable  in  the  same  manner,  and 
are  then  as  fit  for  use  as  the  latter. 

The  names  of  plants  in  ancient  authors  which 
have  been  applied  to  our  artichoke,  are  the  follow- 
ing: cinara,  carduus,  sculymus,  and  cactus. 

The  cinara,  which  is  originally  a  Greek  word,* 

*  Id  the  time  of  G&len  and  Atlienxus  it  vim  written  BOinetimci 
s.    Salmaiiui  de  hemont/mit,  p.  77. 
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belonged  certainly  to  the  tbistle^species ;  and  te 
description  of  its  top,  as  given  by  ColameUa^* 
seems,  as  has  already  been  remarked  by  Namuosf 
and  others,  to  agree  perfectly  with  that  of  our  arti^ 
choke.  The  cinara  was  commonly  furnished  with 
prickleSi  but  that  was  preferred  which  had  kMl 
them  by  cultivation,  and  for  which,  means  wen 
prescribed  that  did  not  produce  the  detmd 
effect,:}^  It  was  raised  from  seed  sown  in  spring 
but  was  propagated  also  .from  slips  or.  shooft 
which  in  Italy  were  planted  in  autumn^  that  thay 
might  bear  earlier  the  next  summer.^  The  diree* 
tion  given  to  water  these  plants  frequently,  is  stil) 

*  Hl$pida  |x>Datur  cinara,  quae  dulc;s  laccho 
Potanti  veniat,  nee  Phoebo  grata  canenti. 
Hsc  modo  purpureo  surgit  glomerata  corymbo, 
MyrUolo  mocto  crine  vifet,  deflexaqiie  collo 
Nunc  adaperta  manet,  nunc  pinea  vertice  pungit. 
Nunc  similis  calatho,  spinlsque  minantibus  horret. 
Pallida  nonnunquam  tortos  imitatur  aoanthos. 

Colum.  lib.  jc,  Ter.  f3h 

Th(9e  lines  are  not  perfectly  clearj  as  th«  learned  ediWr  tunwiV 
confesses.  I  read  adaperta,  on  the  authority  of  an  ancient  mann* 
script,  and  have  therefore  inserted  it  in  the  above  passage. 

f  Hauc  descriptionem  optime  quadrare  cum  planta  ilia  qii»?i4g^ 
Artachoches  dicitur,  nemo  est  qui  ne^bit,  mo^  Columellw'Wsos 
cum  ipsa  planta  conferre  voluerit.  Ludovici  Nonnii  Di<BteiicoVf 
sive  de  re  ciharia,    Antverpiae  l646.  4to.  p.  56. 

X  It  was  said,  that  if  the  comers  of  the  seeds  were  bruised,  v^ 
prickles  would  be  produoed.    See  Geopon,  lib.  xii.  cap.  d^ 

§  Cinarae  sobolem  melius  per  autumni  aequinoctium  disponemusj 
semen  oommodius  ctroa  calendas  Martii  seremus.  Ge9p»n,  1.  c. 
Columella,  xu  cap,  S* 
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fcllowed  by  our  gardeners  in  respect  to  their  arti- 
chokes, and  they  expect  from  thi^  attention,  that 
the  fruit  will  be  more  abundant  and  tender.  By 
tills  method  many  give  to  their  artichokes  a  s«pe- 
liority  which  others  that  have  not  been  watered  so 
carefully  cannot  attain.*  A  complaint,  which  oc- 
cors  in  ancient  authorE,  is  also  prevalent,  that  the 
roots  are  often  destroyed  by  mice."!"  I  do  not,  how- 
ever, find  it  remarked  what  part  of  the  ciitara  was 
properly  used,  but  it  may  be  conjectured  it  was  the 
lop,  because  the  tender  fruit  is  praised.  J 

Carduus,  among  tlie  Romans,  was  the  common 
name  of  all  plants  of  ttie  thistle  kind.  It  occurs 
among  those  of  weeds,^  and  may  be  then  properly 
translated  by  the  word  thistle.  It,  however,  often 
signified  an  eatable  thistle ;  and  this  has  given 
Pliny  occasion  to  make  use  of  an  insipid  piece  (A 
raillery,  when  he  says,  that  luxury  prepared  as  food 
to  man  what  ivould  not  be  eaten  by  cattle.  || 

It  is  an  old  and  common  fault,  that  when  the 

■  ^itate  rigaio  ipsas,  ei  quidem  frequenter.    Geopon.  p.  925. 

t  Geopon.  £126. 

X  Geo\y>a.  985,  where  r^ieated  watering  \%  directed,  it  ie  said : 
'OvTHi  yap  iiraXM  kki  aMpiTftt  rg>  xiyru  ifu; ;  yoa  wiU  tkuM  hare  ten- 
derer fruit,  and  in  loore  abundance. 

§  Virgil.  Georg.  i.  150.     PUo.  lib.  xviii.  cap.  17. 

II  Foterant  videri  dicta  omnia  quK  in  pretto  sunt,  nisi  restaret  res 
awximi  quMstui,  non  sine  pudorc  diccnda.  Ccrtum  est  quippe  car- 
duos  apud  Carlli^nein  maguam,  Cordubanjque  pnecipue,  u;ateniuiii 
■ena  millia  e  paivis  rcddere  aicis ;  quoniam  portenta  quoque 
in  ^neam  vertimus,  etiam  ea  qux  icfugiunt  quadrupedes 
.  PUn.  lib.  »K.  cap.  8. 
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Greek  and  Roman  authors  have  not  given  us  sodi 
descriptions  of  natural  objects  as  are  sufficient  to 
enable  us  to  ascertain  exactly  what  they  are,  we 
suppose  that  they  have  been  known  under  dif- 
ferent names,  and  a  variety  of  characteristics  are 
drawn  together  to  enable .  us  to  determine  tbem. 
What,  for  example,  we  find  respecting  the  cimtr$ 
is   too  little   to  give  a  just  idea  of  the  plant; 
we  read  somewhat  more  of  the  carduus  ;  and  be- 
cause between  these  there  seems  to  be  an  affinitji 
it  is  concluded  that  the  cinara  and  the  carduus  were 
the  same  plant;  and  every  thing  told  us  respecting 
both  of  them  is  thrown  into  one.     Some  even  go 
further,  and  add  what^they  find  under  a  third  or  a 
fourth  name.    It  is  indeed  true,  that  many  natural 
objects  have  had  several  names,  and  the  sp^ries 
may  sometimes  be  rightly  guessed  :  but  conjecture 
ought  never  to  be  admitted   unless  the  identity 
can  be  fully  established  ;  else  one  may  form  such  a 
monstrous  production  as  Horace  has  delineated, 
when  he  says, 

Huiiiano  capiti  cervicem  pictor  equinam 
Jungere  si  velit,  et  varias  inducere  plumas^ 
Undique  coUatis  membris — 

I  wisii  commentators  would  follow  the  example  of 
our  naturalists,  who  consider  a  plant  as  a  distinct 
species  until  it  lias  been  proved,  on  sure  grounds, 
that  it  is  nothing  else  than  a  variety  of  a  plant  al- 
ready characterized.    I  should  not  therefore  affimiy 
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th^t  the  cinara  and  the  carduus  are  the  same,  were 
I  not  able  to  produce  the  following  incontestable 
proofs  in  support  of  my  assertion. 

In  the  first  place,  the  Latins,  Palladius  and 
Pliny,  give  us  the  same  account  of  the  carduus  that 
Colamella  and  the  Greeks  do  of  the  vinara.  The 
former  lest  its  prickles  through  cultivation ;  ^  its 
flowers  were  also  of  a  purple  colour  ;f  it  was 
propagated  by  seed  and  by  shoots  ;  :|:  it  required 
frequent  watering ;  <^  and  it  was  remarked  that  it 
tbrove  better  when  the  earth  was  mixed  with 
aslies.  II  Had  not  the  carduus  and  the  cinara  been 
the  same,  Palladius  and  Pliny  would  have  men* 
tioned  the  latter;  for  we  cannot  suppose  that  they 
otherwise  would  have  omitted  a  plant  that  formed 
a  dish  so  much  esteemed  and  so  well  known  among 
their  countrymen.     The  latter  claims  to  himself 

*  Palladius^  iv.  9.  p.  934,  and  lib.  xi.  Octob.  p.  987.    In  the 
first-mentioned  place  he  gives  the  same  direction  for  preventing 
prickles,  as  that  quoted  respecting  the  cinara,     "  Si  acumina  semi- 
*num  confringas,  spinis  carebunt." 

f  Florem  purpureum  mittit  inter  medics  aculeos,  celeriter  canes- 
centem  et  abeuntem  cum  aura.  "  The  wind  easily  carries  away  the 
withered  flowers  on  account  of  their  woolly  nature.**  Plin.  lib.  xx. 
cap.  23. 

I  Pallad.  1.  c. 

§  Pallad.  p.  934,  Rigentur,  si  sestus  intervenit. 

II  Pallad.  xi.  Octob.  xi.  p.  987 :  Cinerem  saepe  sub  hieme  diebus 
siccis,  fimumque  miscebimus.  Columella,  lib,xi.  cap.  3,  speaking 
o{  cinara,  says,  Multo  cinere  stercorabimus;  id  enim  genus  stercoris 
huic  oleri  videtur  aptissimum.  The  tame  thing  is  said  by  the 
Greeks. 
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tainly  false.*    This  information  may  be  applicid>Ie 
to  certain  lands  and  districts,  and  correct  as  to  the 

*  De  Wolt-luyden,  die  nu  nieuwe  manieren  van  goed  te  ghewin- 
nen,  in  het  graven  van  den  torfT,  gevonden  hadden^  in  voortiiden 
onbekent,  ofle  ten  minsten  so  seer  ghemeen  niet,  bebben  ooek  ujt 
goeden  yver  ten  tiiden  van  den  Abt  Siardus,  de  seer  godadienstidi 
ende  nederich  was,  het  Clooster  Mariengaerd  veele  veenen  in  ende 
ontrent  Beccafeen  geschonken.  ''  The  foresters,  who  had  then  got 
a  new  employment,  that  of  turf-di^ng,  which  had  been  before  un- 
known, or  at  least  very  uncommon,  gave  as  a  present  to  the  mooa* 
•teryof  Mariengard,  in  1215,  several  turf-mosses  in  and  near  Backe- 
feen."  That  monastery  was  situated  at  the  distance  of  two  mila 
from  Leeuwaarden.  The  words  JVolt'luyden,  Woui-Heden,  Wcmd- 
Ueden,  occur  in  the  old  laws  of  the  mines  of  Goslar,  which  Leibntts 
has  inserted  in  Scriptor,  Brunsv.  vol.  iii.  In  the  introductioa  it  is 
paid,  Sylvani,  qui  in  legibus  vocantur  die  WoltletUe  item  Woli' 
werchten  id  est  Waldgetoerhe,  Eorum  sub  nomine  continentnr  et 
montani,  seu  homines  in  metallis  seu  fodinis  et  officinis  fusoriis  oo- 
cupati,  qui  passim  per  sylvas  vicinas  dispersi  agebant.  Nam  in  le- 
gibus metallicis  diserte  cavetur,  ut,  quando  de  novis  legibus  fl> 
rendis  agitur,  Sex-viri  convocent  Sylvanos,  et  quod  pluribus  pkcuit 
sequantur. 

In  Kronijck  der  Kronijcken,  door  S.  de  Fries,  printed  at  Amsterdsm 
in  1688,  in  five  volumes  4to.  the  following  passage  occurs,  voL  v. 
p.  553  :  Ontrent  dese  tijd  (1221)  is  de  turf-gravingh  eerst  regt  opge- 
koomen^  welck  de  geleedene  schade  en  elleude  door  de  zee-waterai 
eenigsins  vergoedede  en  versoetede  ^  waer  door  oock  veele  seer  liick 
wierden.  ''  About  this  time  (1221)  the  digging  of  turf  was  first 
practised,  which  in  some  measure  made  amends  for  lift  damage  occa- 
sioned by  the  sea-water,  and  by  which  several  acquired  great  riches." 

Some  Dutch  writers  make  turf-digging  to  be  of  much  higher  an- 
tiquity, and  in  support  of  this  opinion  quote  an  old  chronide  in 
rhyme,  in  which  mention  is  made  of  a  donation  by  Grerolf  connt  of 
Friesland,  in  the  following  words:  Dat  hi  gof  Oosch,  mersch  ende 
zant.  They  explain  mersch  by  moergrond,  moss;  but  I  am  not  ac- 
quainted with  the  antiquity  of  that  chronicle;  and  of  the  letter  of 
donation  there  is  only  a  Flemish  translation,  which,  with  some  ex* 
tracts  from  the  chronicle,  may  be  found  in  Uoude  chrpniicke  end 
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iotroduction  of  this  kind  of  fuel  in  tbos0pavte;^lMb 
the  use  of  it  was  not  extended  far  till  a  latef  period; 
and  ieven  yet,  turf  is  neither  employed  nor  known 
in  many  places  which  possess  it,  even  though  they 
are  destitute  of  wood.*  Some  io^provement  in 
tiie  manner  of  preparing  turf  may  have  also  been 
considered  as  the  invention  of  this  fuel,  which  is 
undoubtedly  of  greater  antiquity.  What  induced 
Monconys  to  ascribe  the  invention  of  turf  to  Eras- 
mus^ or  who  i9rst  propagated  that  error,  I  can  as 
litde  conjecture  as  Misson.  | 

In  latter  times  turf  began  to  be  burned  to  coal, 
sometimes  in  kilns,  and  sometimes  in  furnaces  built 

* 

for  that  purpose,  by  which  this  advantage  is  obtain- 
ed, that  it  kindles  sooner,  burns  with  less  air,  and 
forms^  a  more  moderate  and  uniform  fire,  without 
much  smoke,  though  it  is  not  so  lasting  as  turf,  be* 
cause  it  has  lost  the  greater  part  of  its  inflammable . 
substance.  This  method  of  reducing  turf  to  coal, 
which  is  still  practised  in  some  parts  of  Bohemia, 
Silesia,  and  Upper  Saxony,  was,  it  appears,  pro- 
posed ^bgut  the  year  1669,  by  the  well- known  John 

kiiiarien  van  Holland,  door  W,  van  Qouthoeven,  Tot  Dortrecht, 
10SO.  fbl.  p.  297.  See  also  Natuurlyke  historie  van  Holland,  door 
J.  Us  Fnincq  van  Berkhey  Tweede  deel.   Amsterd.  1769.  8vo.  p.  552. 

•  The  use  of  turf  was  first  made  known  in  France  in  the  year  1 62 1 , 
bj  Charles  de  Lamberville,  advocate  of  the  parliament  of  Paris,  who 
resided  some  time  in  Holland,  to  which  he  had  been  sent  by  the  king 
on  public  business.    See  Anciens  miner alogistes,  par  Gobet,  i.  p.  3OS. 

<^  Journal  des  voyages  de  Monconys.  Lyon  1666.  2  vol.  4to.  ii. 
p.  liiQ.  C'estlni  (£rasme)  qui  a  donn^  Tinvention  de  la  tourbe, 
qu'oa  brusle  au  lieu  du  charbon.     See  also  Mis9on*8  Travels. 

VOL.  I.  Z 
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8 ting  when  the  plant  withered.*  It  flowered  the 
whole  summer  through,  and  had  often  flowers  and 
ripe  seed  at  tlie  same  time ;  which  is  the  case  also 
with  our  artichoke  plants,  t  The  calyx  of  the 
icolymus  was  not  prickly ; ;{:  the  root  was  thiefc, 
black,  and  sweet,  and  contained  a  milky  juice.  It 
was  eaten  both  raw  and  cooked ;  and  Theophrastus 
observes,  as  something  very  remarkable,  that  when 
the  plant  was  in  flower,  or,  as  others  explain  the 
words,  when  it  had  finished  blowing,  it  was  most 
palatable.  What  renders  this  circumstance  singu- 
lar is,  that  most  milky  roots,  used  for  food,  lose 
their  milk  and  become,  unfit  to  be  eaten  as  soon  as 
they  have  blown.  This  is  the  case  with  the  goat's 
beard,  which  is  eatable  only  the  first  year. 

The  scolymus^  however,  is  not  the  only  plant 
which  forms  an  exception  ;  for  the  garden  scorz6- 
nera  retains  its  milj^,  and  continues  eatable  after  it 
has  bloomed,  and  as  long  as  it  has  milk  it  may  be 
used.  According  to  Theophrastus  and  Pliny,  the 
roots  of  the  scolymus  are  eatable.  On  the  other 
hand,  Dioscorides  says,  that  the  roots  were  not 

*  Aculei  arescente  folio  desinunt  pungere.  Plin,  lib.  xxi.  cap.  l6» 
f  Minim  quod  sine  intervallo  tota  aestate  aliud  floret  ia  eo  genere* 
aliud  concipit^  aliud  parturit.   Plin,  lib.  c.    Theophrastus  says  the 
same,  p.  6 13. 

J  Theophrastus  :  ^  U  xwna-te  oox  axmMns,  «XKa  irpo/Aiixng  aanw, 
Conceptus  non  spinosus,  sed  oblongus.  But  Dioscorides  says^  xtfakn 
tntetvBt»t^ns9  capitulum  spinosum.  This  contradiction,  and  other  smafl 
variations,  have  induced  some  to  consider  the  seolymui  of  Tbtt^ 
phrastus,  and  that  of  Dioscorides,  as  two  different  plants. 
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BfiteD,  but  thCj young  leaves  only :  as  he  informs  us^ 
liOireTer,  that  they  were  dressed  like  asparagus,  it 
urould  appear  that  he  meant  the  young  shoots.* 
Xbeophrastus  expressly  tells  us,  that,  besides  the 
r^JTQts,  the  flowers  t  also  were  used  as  food ;  and  he 
oalls  that  which  was  eatable  the  pulpy  part.  We 
liiav^  therefore,  full  proof  that  the  ancientS'  ate  the 
Ipps  of  some  plants,  in  the  same  manner  as  we  eat 
Qlir  artichokes. 

; .  It  may,  however,  be  asked,  what  kind  of  a  plant 
was  the  scolymus  ? — ^That  it  was  different  from  the 
€mara  b  undoubtedly  certain;  for  Dioscorides ;{: 
9]ipressly  distinguishes  them ;  nor  was  it  the  eatable 
4}(0tduus^  for  Pliny  compares  it  with  the  carduus,  § 
and  says  that  it  was  characterized  from  the  latter  by 
having  roots  fit  to  be  eaten.  ||  Stapel  is  of  opinion 
tliat  the  scolymus  is  our  artichoke ;  but  this  seems 
fpr  me  improbable,  for  the  leav^  and  roots  of  the 
latter  are  not  sweet,  but  harsh  and  bitter,  and  the 
ca)yx  ifii  prickly,  which  was  not  the  case  in  the  sc(h 
i§mus  of  Theophrastus.  Besides,  I  find  nothing  in 
jtbe  whole  description  of  the  scolymus  or  in  the 

-*  'H  Z§  iTia  nprt^tnis  wca,  Xoe^ovtvcroM  if^r^  &icririp  affTretpttyQf,    Herba 

yno  lecens  nata,  si  asparagi  modo  elixetur,  oleris  Ticem  eubit.' 
JHoscor,  iii.  l6. 

'f  *H  h  rou  eyxou  xvytaig  coLpxwirig  xou  ituitfiLog.    Pars  crassior  caroosa. 
ciboqne  idonea. 

X  Dioscor.  lib.  iii.  cap.  10,  ifvhere  he  says  of  a  plant  that  its  leaves 
were  like  those  of  the  a-xo^M/iOf,  and  its  stem.like  that  of  the  xnapm. 

f  Lib.  xxi.  cap.  l6. 

fl;  Scolymus  carduorum  generis  ab  ii^  distat,  quod  radix  ejus  vescen- 
iQ  est  decocta.  Pag.  SM). 
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accounts  given  us  by  the  ancients  of  tiie  dnara  aad 
carduusj  that  can  be  applied  to  our  ailkhoke  idocie; 
and  not  to  any  other  plant*  It  may  be  here  repliecl, 
that  it  would  be  very  difficult  to  ascertain  pkmfe 
from  the  names  of  the  ancients,  were  spch  strong 
proofs  required)  because  they  bad  not  tbe  art  <tf 
separating  the  different  genera  correctly^  and  of 
assigning  to  each  certain  characteriiing  marln; 
This  I  allow;  and  for  that  reason  it  is  impossibleto 
elucidate  properly  the  Greek  and  Latin  nances  of 
plants ;  but,  in  my  opinion,  it  is  better  to  confess 
this  impossibility,  than  to  deceive  oneself  with 
distant  probabilities.  Let  the  ^enus  be  ascertained 
when  one  cannot  ascertain  the  species ;  let  tbe  ' 
order  to  which  the  plant  belongs  be  determined 
when  one  cannot  detenniiv^  the  genus;  €»r,  at  least, 
let  the  class  be  assigned  when  there  is  sufficient 
authority  to  do  so^  The  cinara^  carduusj  and 
icolymus  were,  therefore,  species  of  the  thistle,  of" 
which  the  roots  and  young  shoots,  and  also  the 
bottom  of  the  calyx  of  the  last,  were  eaten.  Were 
I  appointed,  or  condemned,  to  form  a  new  Latio 
dictionary,  I  should  explain  the  article  scolymus  in 
the  following  manner:  Planta  composita^  capitaim, 
Caulis  longicSj  obsitusfoliis  spinosis.  Radios  camosa^ 
lactescensy  nigra,  dulcis,  edulis.  Calix  squamU  in* 
crmbuMy  disco  carnosoy  ante  effhrescentiam  eduli. 
Sendnapaposa.  Turiones  edules.  This  description, 
short  as  it  is,  contains  every  thing  that  the  ancients 
have  said  in  order  to  characterise  tiltftt  pkat     ft 
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caOy  iudeedi  be  understood  ooly  by  those  who  are 
acquainted  with  the  terms  of  botany;  but  what 
follows  will  require  no  explanation,  or  defining  of 
botanical  names. 

Should  it  be  said  that  the  scolymus  must  be  our 
articholce,  because  no  other  plant  of  the  thistle 
kind  is  known  the  bottom  of  the  calyx  of  which  is 
catablCp  I  would  in  answer  observe : — First,  other 
species  may  have  been  known  in  ancient  times, 
which,  perhaps,  have  been  disused  and  forgotten 
^since  the  pleasanter  and  more  delicious  artichoke 
became  known.  It  is  certain  that  many  old  plants 
have  in  this  manner  been  banished  from  our  gar* 
flens  by  the  introduction  of  new  ones.    Thus  have 
OMamon  alexanders  *  fallen  into  neglect  since 
celery  was  made  known  by  the  Italians,  about  the 
end  of  the  17th  century;  and  so  at  present  has  the 
cultivation  of  winter-cresses, tJ)qlbous*rooted  chs- 
rophyllum, ;]:  rocket,^  and  others,  been  abandoned 
since  better  vegetables   have  been  obtained  to 
supply  their  place.     Secondly,  it  is  certain  that, 
even  at  present,  the  bottom  of  the  calyx  of  some 
•others  of  the  thistle- kind,  besides  the  genus  of  the 
artichoke,  is  eaten;  such  as  the  cotton^thistle, H . 

*  SmymiuuA  ohtsatnim.  ScemjGhniods&titderTeatsehcQluid* 
wkthKhaft,  p.  117* 
'  ^  Eryiiiniiin  barbarcA. 

X  CSharophyUom  bulbosam. 

4  Htwiok  cnica* 

g  Onoponhnn  aouitliituEu    See  Hdlni  HiaC  pUnt.  L  p.  f%. 
UaMa  AsDoiu  MadoB).  voL  vL  p.  IM. 


352  HISTORY    OF    INVENTIONS. 

and  the  carline  thistle,*  without  mentioning  the 
sun-flower,  which  has  been  brought  to  us  inoiodero 
times  from  South  America. 

Without  engaging  to  examine  all  the  hypotheses 
of  commentators  and  ancient  botanists  on  this  sub- 
ject, I  shall  take  notice  of  one  conjecture  which, 
upon  mature  consideration,  appears  to  have  some 
probability.  Clusius  f  is  of  opinion  that  the  plant 
called  by  the  botanists  of  the  1  f  th  century  carduus 
chrysanthemus,  and  by  those  of  the  present  age^co* 
lymus  HispaniciiSy  the  golden  thistle,  is  the  scolymus 
of  Theophrastus ;  because  its  leaves,  beset  with 
white  prickles,  and  its  pulpy,  sweet,  milky  roots 
are  eaten,  and  excel  in  taste  all  roots  whatever, 
even  those  of  skhrret ;  and  because  it  was  collected 
and  sold  in  Spain,  Italy,  and  Greece.  But  what 
has  principally  attracted  my  attention  to  this  con- 
jecture, is  the  account  of  Bcllon  X  that  this  plant 

*  Carlina  acaulis.    Haller.  1.  c.  p.  80.    Lia.  1.  c. 

-^  Clusii  Rariorum  plantarum  histortae^  lib.  iv.  p.  153. 

X  In  Crete  there  is  a  kind  of  prickly  plant,  which,  in  the  commoa 
Greek  idiom,  is  generally  called  ascolimbros.  The  ancient  L^ns 
called  it  also  by  a  Greek  name,  gli/cyrrhizon,  though  different  from 
gh/cyrrkiza  (liquorice).  It  grows  every  where  spontaneously,  hai  • 
3rellow  flower,  and  abounds  with  a  milky  juice.  The  roots  and  leaves 
are  usually  eaten  before  it  shoots  up  into  a  stem.  We  saw  it  exposed 
to  sale,  with  other  herbs,  in  the  market-place  of  Ravenna,  and  at 
Ancona,  where  the  women,  who  were  digging  it  up,  gave  it  the  name 
of  riuci.  We  saw  it  gathered  abo  in  the  Campagna  di  Roma,  where 
the  inhabitants  called  it  spinaborda.  This  is  the  plant  which  by  tbe 
modem  Greeks  is  named  ascoUmhrous.  Bellonii  ObservoHones,  lib.  i. 
cap.  18,  added  to  Clusii  Exotica,  p.  24.  -  •  .  -  which  in  Cieie  ui^ 
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|p  Crete  or  Candia  is  called  still  by  the  Greeks 
Ihere  ascolymbros.  This  name  seems  to  have  arisen 
from  scolymos;  and  besides  Slapel  *  found  in  an  old 
riossary  the  word  ascolymbros.  I  am  liliewise  con- 
Woced  that,  as  Tournefortt  has  said,  the  botanjof 
|be  ancients  would  be  much  illustrated  and  ren- 
dered more  certain,  were  the  names  used  by  the 

idern  Greeks  known.  It  is  certain  that  many 
rid  names  have  been  preserved  till  the  present 
0me  with  little  variation;  but,  nevertheless,  1  can 

little  admit  the  assertion  of  Clusius  as  that  of 

ipel ;  for  scolymus  hispanicus  has  neither  the  bot- 
Bm  of  the  calyx  pulpy,  nor  wool  adhering  to  the 

ids,  like  the  scolymus  of  Theophrastus ;  and  the 
^ung  roots  only  can  be  eaten,  because,  like  those 

led  ascalymbros.,  and  in  Lemnos  acomliToueb,  that  is  scombri  car- 
ta. This  thistle  abounds  with  a  milky  juice,  like  succory,  has  a 
fSlom  flower,  and  is  excellent  eating ;  90  that  I  knijw  no  root  eul- 
nted  in  gardens  which  can  be  compared  in  taste  to  the  ascolt/mtros, 
e  parsnip  not  even  excepted     Page  31. 

•  Theophrast.  Hist,  plant,  p.  Set).   The  figure  which  Stapel  gives, 
QSl,  is  not  of  the  jcolt/mui  hispanicus,  hul  o[  scoli/nilii  maculatur. 
it  taken  from  Cluaius,  who  has  also  a  figure  of  the  former. 
'^  I  considered  the  heads  of  these  poor  Greeks  as  so  many  living 
■jptions,  which  preserve  to  us  the   names  mentioned  by  Dio- 
Ifeerides  and  Theophrastus.     Though  liable  to  different  variations, 
ihey  will,  doublless,  he  more  lasting  than  the  hardest  marble,  be- 
cause they  are  every  day  renewed,  whereas  marble  is  eS^ced  or  de- 
stroyed.    Inscriptions  of  this  kind  will  presen-e,  therefore,  to  future 
ages  the  names  of  several  plants  known  to  tiiose  skilful  Greeks  who 
lived  in  happier  and  more  learned  times,     f'oyage  liu  Leaanl,  i. 
Compare  with  the  above  wlial  Haller  says  In  his  Biblieth. 
p.  28. 
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Greek  and  Roman  authors  have  not  given  us  such 
descriptions  of  natural  objects  as  are  sufficient  to 
enable  us  to  ascertain  exactly  what  they  are,  we 
suppose  that  they  have  been  known  under  dif- 
ferent names,  and  a  variety  of  characteristics  are 
drawn  together  to  enable  us  to  determine  them. 
What,  for  example,  we  find  respecting  the  citmra 
is  too  little  to  give  a  just  idea  of  the  plapt; 
we  read  somewhat  more  of  the  cof^duus  ;  and  be- 
cause between  these  there  seems  to  be  an  affinity, 
it  is  concluded  that  i\iQ  cinara  and  the  carduus  were 
the  same  plant;  and  every  thing  told  us  respectiag 
both  of  them  is  thrown  into  one.  Some  even  go 
further,  and  add  what^they  find  under  a  third  or  a 
fourth  name.  It  is  indeed  true,  that  many  natural 
objects  have  bad  several  names,  and  the  species 
.may  sometimes  be  rightly  guessed  :  but  conjecture 
ought  never  to  be  admitted  unless  the, identity 
can  be  fully  established  ;  else  one  may  form  such  a 
monstrous  production  as  Horace  has  delineated, 
when  he  says, 

Huitiano  capiti  cervicem  pictor  equinam 
Jungere  si  velit,  et  varias  inducere  plumas, 
Undique  collatis  membris — 

I  wisli  commentators  would  follow  the  example  of 
our  naturalists,  who  consider  a  plant  as  a  distinct 
species  until  it  has  been  proved,  on  sure  grounds, 
that  it  is  nothing  else  than  a  variety  of  a  plant  al- 
ready characterized.    I  should  not  therefore  affirm, 
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that  the  cinara  and  the  carduus  are  the  same,  were 
I  not  able  to  produce  the  following  incontestable 
proofs  in  support  of  my  assertion. 

In  the  first  place,  the  Latins,  Palladius  and 
Pliny,  give  us  the  same  account  of  the  carduus  that 
Columella  and  the  Greeks  do  of  the  tinara.  The 
fiinner  lest  its  prickles  through  cultivation ;  *  its 
flowers  were  also  of  a  purple  colour  ;f  it  was 
propagated  by  seed  and  by  shoots  ;  ^  it  required 
frequent  watering ;  ^  and  it  was  remarked  that  it 
Ibrove  better  when  the  earth  was  mixed  with 
as^es.  II  Had  not  the  carduus  and  the  ctnara  been 
the  same,  Palladius  and  Pliny  would  have  men* 
tinned  the  latter;  for  we  cannot  suppose  that  they 
otherwise  would  have  omitted  a  plant  that  fofmed 
a  dish  so  much  esteemed  and  so  well  known  among 
their  countrymen.     The  latter  claims  to  himself 

*  Palladius,  iv.  9.  p.  934,  and  lib.  xi.  Octob.  p.  987*    In  the 
first-mentioned  place  he  gives  the  same  direction  for  preventing 
prickles,  as  that  quoted  respecting  the  ctnara.     "  Si  acumina  semi- 
^num  confringas,  spinis  carebunt." 

'f  Florem  purpureum  mittit  inter  medios  aculeos,  celeriter  canes- 
centem  et  abeuntem  cum  aura.  "  The  wind  easily  carries  away  the 
withered  flowers  on  account  of  their  woolly  nature."  Plin,  lib.  xx. 
cap.  23. 

I  Pallad.  1.  c. 

§  Pallad.  p.  934,  Rigentur,  si  sestus  intervenit. 

n  Pallad.  xi.  Octob.  xi.  p.  987 :  Cinerem  saepe  sub  hieme  diebus 
siccis,  fimumque  miscebimus.  Columella,  lib.xi.  cap.  3,  speaking 
ofcinara,  says,  Multo  cinere  stercorabimus;  id  enim  genus  stercorit 
huic  oleri  videtur  aptissimum.  The  same  thing  is  said  by  the 
Greeks. 
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the  merit  of  having  passed  over  no  one  ttrnt  wii 
held  in  estimation.  In  the  second  place,  Vk^ 
has  translated  tiie  word  cynaros  in  a  part  of  So^ 
pbocles  now  lost,  by  carduus;*  thirdly,  Athenisus 
says  expressly,  that  the  cmara  was  by  the  Latkis 
named  cardus  and  carduus  ;  f  and,  tawtly,  the  old 
^ssaries  explain  cmara  by  carduus^  aa  we  m 
told  by  Salmasius.  On  these  grounds,  therefore^  I 
am  of  opinion  that  the  cinara  and  tbe  carim^ 
were  the  same. 

We  are  informed  by  Apicius;};  and  Pliny  §  vi 
what  manner  the  carduus  was  di^essed  by  the 
ancient  cooks.  The  latter  gives  directions  for 
pickling  it  in  vinegar ;  but  neither  of  them  tells  us 
what  part  of  it  was  eaten.  Lister  thinks  that 
Apicius  speaks  of  the  tops  of  the  young  shoots, 
which,  as  far  as  I  know,  are  parts  of  the  artichdcs 
never  eaten  at  present.  It  is,  however,  worthy  of 
remark,  that  the  tops  (turiones)  of  certain  kinds  of 

*  Kuvflcpof  oexovda  irwtroi  9rX)]9uci  yuijii. 

Cinara  spinosa  toto  inhorret  vomere. 

Sophocles,  in  Phcenke* 

.......    Se^nis^uQ  horreret  in  arvis 

Carduus. 

VirgiL  Georg,  i.  50. 

See  Salmas.  ad  Solin.  p.  l6l  and '1 62. 

t  Athen.  Deipiioa.  at  tbe  ^d  of  the  seoood  book*  p»  70.  S«l«a- 
9iut»  in  his  Remarks  on  Solinus,  p.  l^Q,  is  of  opinion  that  Atbaapat 
wrote  x«pS»v,  not  KofZrm-y  and  the  Latins  not  car4ms^  but  carduf* 

}  Apic.  de  arte  coquin.  Ub.  lii.  «ap*  19* 
§  Cardui  condiuntur  aeeio  m^e  dihito>  addita  kaem  radicc  etcih 
mini,  ne  quis  dies  sine  carduo  sit.    Plin,  lib.  xix.  cap.  S. 
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tbt  thistle  species  of  plants,  and  among  these  the 
comfloon  burr,* 'are,  in  some  countries,  dressed  and 
eaten  like  asparagos.  It  is  not  improbable  also  that 
Pliny  and  Apieius  may  have  meant  the  ribs  of  the 
lesves ;  though  none  of  the  ancients  has  taught  us 
Ae  art  of  binding  up,  covering  with  earth,  and 
bbtocidng  the  cinaraov  carduus.  This,  perhaps, 
WM ^a  new  intention  of  the  gardeners;  and  the 
odbks  may  have  had  other  methods  of  rendering 
Ae  ribs  of  the  leaves  tender  and  eatable.  Had  they 
flUQ&nt  the  bottom  of  the  calyx,  they  would  not  have 
omitted  to  give  a  circumstantial  account  of  the  pre* 
pavation,  previous  to  its  being  pickled. 

'libe  scolymu9  is  by  Pliny  and  Theophrastus 
reckoned  to  belong  to  the  genus  of  the  thistles. 
The  former  says,  that,  like  most  others  of  the  same 
kind,  the  seed^  were  covered  by  a  sort  of  wool 
^papp&i).'\  It  had  a  high  stem,  surrounded  with 
iMvos,:];  which  were  prickly,  but  which  ceased  to 
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^.f  '4frci$um  lappa,  an  indigenous  weedj  liifficuU  to  be  rootod  eut. 
Bl^hoky  in  his  Garienbau,  quarto  edition^  of  1684,  speakipg  of  the 
Stpanish  cardoons,  says.  The  strong  stem  of  the  large  burr,  lappa 
nuijor,  C.  B.  may  be  dressed  in  the  same  manner,  £ind  is  not  much 
different  in  taste.  Haller,  in  Hist,  plant,  i.  p.  70>  observes,  Radices 
edules  sunt,  sapore  cynarae.  See  also  Lauremlergii  Horticultural 
p.  190$  Kalms  Reise,  iii.  p.  318;  Thomas  Moufet*s  Health's  im- 
provement.   Lond.  1746.  8vo.  p.  217. 

f  Theophnist*  Histor.  plant  lib.  vi.  cap.  4*  whefc  ffteXv^r  b 

tmi^ted  by  Mr AitM  f  yn^MC^iw  h  ro  ct»he  ^mttwfrmntu,  MSfSCeili  6qs 

i^iimaginQm  psqpfwm  To^sAam  oovvenitiur. 
X  Dioscor.  Kb.  iii.  cap.  16. 
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Sting  when  the  plant  withered.*  It  flowered  the 
whole  summer  through,  and  had  often  flowers  and 
ripe  seed  at  the  same  time ;  which  is  the  case  also 
with  our  artichoke  plants,  f  The  calyx  of  the 
scolymus  was  not  priqkly ;  '\,  the  root  was  thidi, 
black,  and  sweet,  and  contained  a  milky  juice.  It 
was  eaten  both  raw  and  cooked ;  and  Theophrasfais 
observes,  as  something  very,  remarkable,  thatwbeh 
the  plant  was  in  flower,  or,  as  others  explain  (he 
words,  when  it  had  finished  blowing,  it  was  Hiofit 
palatable:  What  renders  this  circumstance  sings- 
lar  is,  that  most  milky  roots,  used  .for  food,  lose 
their  milk  and  beconoe.  unfit  to  be  eaten  as  sooft'SS 
they  have  blown.  This  is  the  case  with  the  goat's 
beard;  which  is  eatable  only  the  first  year. 

The  scolymus^  however,  is  not  the  only  plant 
which  forms  an  exception  ;  for  the  garden  scorzA- 
nera  retains  its  mil^,  and  continues  eJEitable  after  it 
has  bloomed,  and  as  long  as  it  has  milk  it  may  be 
used.  According  to  Theophrastus  and  Pliny,  the 
roots  of  the  scolymus  are  eatable.  On  the  other 
hand,  Dioscorides  says,  that  the  roots  were  not 

•  Aculei  arescente  folio  desinunt  pungere.  Plin,  lib.  xxi.  cap.  l6» 
f  Minim  quod  sine  intervallo  tota  aestate  aliud  floret  in  eo  gencre, 
aliud  concipity  aliud  parturit.   Plin,  lib.  c.    Theopbrastus  saystbe 
same,  p.  6 13. 

X  Theophrastu8 :  17  %t  xvrio-ts  wx  ax«v9(u8)jf,  aWa  ^pofmnns  «*••• 
Conceptus  non  spinosus^  sed  oblongus.  But  Dioscorides  says,  taftO^ 
mtavQe^yis,  capitulum  spinosum.  Tbis  contradiction,  and  otber  small 
variations,  bave  induced  some  to  consider  tbe  teolymm  of  Thw* 
pbrastus,  and  tbat  of  Dioscorides,  as  two  different  plasts* 
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eiiteD,  but  thC: young  leaves  only :  as  he  informs  us^ 
however,  that  they  were  dressed  like  asparagus,  it 
vrould  appear  that  he  nseant  the  young  shoots.* 
Tbeophrastus  expressly  tells  us,  that,  besides  the 
iSQQts,  the  flowers  f  also  were  used  as  food ;  and  he 
oalla  that  which  was  eatable  the  pulpy  part.  We 
Imve^  therefore,  full  proof  that  the  ancients  ate  the 
taps  of  some  plants,  in  the  same  manner  as  we  eat 
por  artichokes. 

.  It  may,  however,  be  asked,  what  kind  of  a  plant 
was  the  scolymus  ? — ^That  it  was  different  from  the 
49Wra  is  undoubtedly  certain;  for  Dioscorides ;]: 
evpressly  distinguishes  them;  nor  was  it  the  eatable 
iUU'duuSy  for  Pliny  compares  it  with  the  carduuSy  § 
and  says  that  it  was  characterized  from  the  latter  by 
haying  roots  fit  to  be  eaten.  ||  Stapel  is  of  opinion 
tbat  the  scolymus  is  our  artichoke ;  but  this  seems 
fa  me  improbable,  for  the  leav^  and  roots  of  the 
Jiltter  are  not  sweet,  but  harsh  and  bitter,  and  the 
calyx  i3  prickly,  which  was  not  the  case  in  the  sc(h 
Ij/mus  of  Tbeophrastus.  Besides,  I  find  nothing  in 
tbe  whole  description  of  the  scolymus  or  in  the 

*  *H  {f  )roa  mpTi^VTis  ova-etf  \oe)(jmtvtTeu  l^9>}  inrrrsp  ao^oepoyof.    Herba 

ytxo  reoeas  nata,  si  asparagi  modo  elixetur,  oleris  vicem  subit.* 
JHoscor,  iii.  l6. 

'f  *H  h  rev  eyxov  x\ni<ng  ffoipxoitii^s  xeu  cSiuSi/<of.    Pars  crassior  carnosa, 
ciboqae  idonea. 

X  Dioscor.  lib.  iii.  cap.  I0>  where  he  says  of  a  plant  that  its  leaves 
were  like  those  of  the  cMKvfAog,  and  its  stem  .like  that  of  the  xnapet. 

I  lib.  xxi.  cap.  l6. 

B^  Scolymus  carduorum  generis  ab  iis  distat^  quod  radix  ejus  vescen- 
i»  est  decocta.   Pag.  £50. 
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aixounts  given  us  by  the  ancients  of  the  dnara  tuA 
eardwis^  that  can  be  applied  to  our  artichoke  akm; 
and  not  to  any  other  plant.  It  may  be  bein^  replied, 
that  it  would  be  very  difficult  to  ascertain  pkmfe 
from  the  names  of  the  ancients,  were  8^cb  stMmg 
proofs  required)  because  they  bad  not  the  iart  nH 
separating  the  different  genera  correctly^  and  of 
assigning  to  each  certain  characteriimg  umApH, 
This  I  allow;  and  for  that  reason  it  is  impossible^ 
elucidate  properly  the  Oreek  and  Latin  names  of 
plants;  but,  in  my  opinion,  it  is  better  to  eooftfl^ 
this  impossibility,  than  to  deceive  oneself  witb 
distant  probabilities.  Let  the  ^enus  be  ascertained 
when  one  cannot  ascertain  the  species;  let  the 
order  to  which  the  plant  belongs  be  determined 
when  one  cannot  determii\p  the  genus ;  <»r,  at  teast, 
let  the  class  be  assigned  when  there  is  sufBci^t 
authority  to  do  9o>^  The  cmara^  earduus,  txA 
icolymus  were,  therefore,  species  of  the  thistle,  ^' 
which  the  roots  and  young  shoots,  and  also  the 
bottom  of  the  calyx  of  the  last,  were  eaten.  Wtw 
1  appointed,  or  condemned,  to  form  a  new  Lam 
dictionary,  I  should  explain  the  article  scohfrnisin 
the  following  manner:  Pkmta  composita^  capkat^i 
Caulis  longus,  obsitusfoliis  spinosis.  Radtj^  camosa, 
tactescem,  nigra^  dulcis^  edulis.  Calix  squamis  i»' 
ermibusy  disco  carnoso^  ante  efflarescentiam  tdtdu 
Seminapaposa.  Turiones  cdules.  This  description; 
short  as  it  is,  contains  every  thing  that  the  aocients 
have  said  in  order  to  characteriaa  thtt  pkat    U 
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can,  indeed,  be  understood  only  by  those  who  are 
acquainted  with  the  terms  of  botany;  but  what 
follows  will  require  no  explanation,  or  (leaning  of 
botanical  names. 

r.,  Should  it  be  said  that  the  scolymus  must  be  our 
uticboke,  because  no  other  plant  of  the  thistle 
land  is  known  the  bottom  of  the  calyx  of  which  is 
eatable,  I  would  in  answer  observe  : — First,  other 
species  may  have  been  known  in  ancient  times, 
which,  perhaps,  have  been  disused  and  forgotten 
since  the  pleasanter  and  more  delicious  artichoke 
became  known,  it  is  certain  that  many  old  plants 
have  in  this  manner  been  banished  from  our  gar- 
dens by  the  introduction  of  new  ones.    Thus  have 
pBtnmon   alexanders  "    fallen   into  neglect   since 
(Blery  was  made  known  by  the  Italians,  about  the 
ind  of  the  17th  century;  and  so  at  present  has  the 
tnltivation  of  winter-cresses,'t"  j)ulbous-rooted  chie- 
[Ophyllum,  J  rocket,^  and  others,  been  abandoned 
WDce   better  vegetables    have   been   obtained   to 
Wpply  their  place.     Secondly,  it  is  certain  that, 
flren  at  present,  the  bottom  of  the  calyx  of  some 
^(hers  of  the  thistle-kind,  besides  the  genua  of  the 
jrticboke,  is  eaten ;  such  as  the  cotton-thistle,  || 

^  SmyRiium  ohlsatrum.   See  mjGninds&tiaderTeaisclMD  land* 
bitAuchafi,  p.  U7. 

Jfc'f  Erriimum  barbires.  .  i 

I  r}  Chxrophj'llum  bulbonaai.  1  ;« 

I  -f  Branica  emcB,  r 

U  Onopoiduni  acBathium-     See  HAlbn  Uiit.  plan 
UfUnaw  Afficcn.  oevleDi.  vol.vL  p.  IM. 
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and  the  carltne  thistle,*  without  mentioniog  the 
sun-flower,  which  has  been  brought  to  U8  iDoiodera 
times  from  South  America. 

Without  engaging  to  examine  all  the  hypotheses 
of  commentators  and  ancient  botanists  on  this  sub- 
ject, I  shall  take  notice  of  one  conjecture  which, 
upon  mature  consideration,  appears  to  have  some 
probability.  Clusius  f  is  of  opinion  that  the  plant 
called  by  the  botanists  of  the  1 7th  century  cardmu 
chrysanthemus^  and  by  those  of  the  present  age  J0(^ 
lymus  Hispanicus,  the  golden  thistle,  is  the  scoiymui 
of  Theophrastus ;  because  its  leaves,  beset  with 
white  prickles,  and  its  pulpy,  sweet,  milky  root» 
are  eaten,  and  excel  in  taste  all  ix)ot8  whatever, 
even  those  of  skirret ;  and  because  it  was  collected 
and  sold  in  Spam,  Italy,  and  Greece.  But  what 
has  principally  attracted  my  attention  to  this  con- 
jecture, is  the  account  of  Bellon ;{:  that  this  plant 

*  Carlina  acaulis.    Haller.  1.  c.  p.  80.    Lin.  1.  c. 

-f  Clusii  Rariorum  plantarum  histortae,  lib.  iv,  p.  153. 

X  In  Crete  there  is  a  kind  of  prickly  plants  which,  in  the  comnioa 
Greek  idiom,  is  generally  called  ascolimbros.  The  ancient  Latins 
called  it  also  by  a  Greek  name,  glt/cyrrhizon,  though  different  fimn 
gfycyrrhiia  (liquorice).  It  gnnvs  every  where  spontaneously,  hat  • ' 
yellow  flower,  and  abounds  with  a  milky  juice.  The  roots  and  leavas 
are  usually  eaten  before  it  shoots  up  into  a  stem.  We  saw  it  cxpoaed 
to  sale,  with  other  herbs,  in  the  market-place  of  Ravenna,  and  at 
Ancona,  where  the  women,  who  were  digging  it  up,  gave  it  the  iianM 
of  riuci.  We  saw  it  gatliered  also  in  the  Campagna  di  Roma,  whoc 
the  inhabitants  called  it  spinaborda.  This  b  the  plant  which  faj  die 
modera  Greeks  b  named  ascoUmbrous,  BeUomi  Observaiitmet,  lib.  i. 
cap.  18,  added  to  Cltisii  Exotica,  p.  24.  -  «  •  -  whidi  in  Cnle  ii 
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in  Crete  or  Candia  is  called  still  by  the  Greeks 
there  ascolymbras.  This  name  seems  to  have  arisen 
from  scolj/tms;  and  besides  Stapel  *  found  in  an  old 
glossary  the  word  ascolymbros.  I  am  likewise  con- 
vinced that,  as  Tournefortf  has  said,  the  botany  of 
the  ancients  would  be  much  illustrated  and  ren- 
dered more  certain,  were  the  names  used  by  the 
modem  Greeks  known.  It  is  certain  that  many 
old  names  have  been  preserved  till  the  present 
time  with  little  variation;  but,  nevertheless,  1  can 
Rs  little  admit  the  assertion  of  Clusius  as  that  of 
Stapel ;  iorscolymus  hispanicus  has  neither  the  bot- 
tom of  the  calyx  pulpy,  nor  wool  adhering  to  the 
seeds,  like  the  scolymus  of  Theophrastus ;  and  the 
young  roots  only  can  be  eaten,  because,  like  those 

Called  asrolymhroi,  and  in  Lcmnos  scomhrnualo,  that  is  icomhri  car- 
'Atus.  This  ihisile  abounds  with  a  milky  juice,  likesuccory,  has  a 
jellow  flower,  ami  ia  escellenl  eating  ;  so  thai  I  know  no  root  cul- 
^ated  in  gardens  which  can  be  compired  in  taste  to  the  aicolymbrei, 
Ae  parsnip  not  even  excepted     Page  3 1 . 

•  Theophrast.  Hiat.  plant,  p.  620.  The  figure  which  Slapel  gives, 
p.Ssi,  isnot  of  the  icolt/mui  hispanicui,  bat  of  scoli/niHi  maculatut. 
It  it  taken  from  Clusius,  who  has  also  a  (ignre  of  the  former. 

■f  I  conaidered  the  heads  of  these  poor  Greeks  as  so  many  living 
jOfcriptionB,  which  preserve  to  us  ihe  names  mentioned  by  Dio- 
Jwridea  and  Theophrastus.  Tliough  liable  to  diflerent  variations, 
t4toy  wilt,  doubtless,  be  more  lasting  tlian  the  hardest  marble,  be- 
fnoae  they  are  erery  day  renewed,  whereas  marble  is  effaced  or  de- 
■pUojed.  Inscriptions  of  thii  kind  will  preserve,  therefore,  to  future 
the  names  of  several  pbiits  known  to  those  skilful  Greeks  who 
Jived  in  happier  and  more  learned  times,  f'oi/age  da  Levant,  i. 
If.  34.  Compare  with  the  aliove  wlial  Ualler  sayi  in  his  Biblialh. 
iolan.  i.  p.  28. 
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df  most  plants  of  the  genus  of  the  thistle^  they  lose 
their  milk  when  the  flower  is  in  bioom ;  iaMty^ 
the  leaves  retain  their  power  of  prickiQg,'  eVM 
after  they  have  become  withered.  »     ;    -i)' 

The  fourth  name  which,  with  any  kind  <if'pifi^ 
bability,  has  been  tmnslated  by  the  word  artididlE^ 
is  cactus.  This  plant,  which,  in  the  fidnecf  1%4B0* 
phrastus  and  Pliby,  grew  only  in  Sicily/  aod^'  tlOt 
in  Greece,  bad  broad  prickly  leaves ;  ^  the  'flower 
was  filled  with  a  kind  of  wool^  which,  wlien  ettMli 
inadvertently,  was  pernicious';  f  '  Uie  ealyx-wtd 
prickly;  and,  besides  a  long  stem,  it  shot  forth 
branches  which  crept  along  the  ground, :{:  and 

*  Cactos  quoque  in  Sicilia  taDtum  nascitur,  suae  proprietatis  et  ipse; 
in  terra  serpunt  caoles,  a  radice  emissi,  lato  folio  et  spinoso.  Caoks 
Tocant  cactos,  nee  fastidiunt  in  cibis^  inveteratos  quoque.  Unnm 
caulem  rectum  habent^  quern  vocant  ptemica,  ejusdem  toavitatbaed 
vetustatis  impatientem.  Semen  ei  lanuginis,  quam  pappon  vocant  > 
quo  detracto  et  cortice,  teneritas  similis  cerebro  palmae  est;  vocfpt 
ascalian.  Plin,  lib.  xxi.  cap.  l6.  See  Tlieopk,  lib.  vi.  cap.  4.  Tliec^ 
critu8>  Idyll,  x.  4.  mentions  a  lamb  wounded  in  the  foot  by  a  eacku: 
rmg  rov  iroSa  jcmto;  i rt^fy.  The  scholiast  upon  this  observes^  mmk  U 
uhf  uHorhsr  Tertullian  names  this  plant  among  prickly  weeds,  to- 
geiher  with  the  ruhtis,  ini  the  end  of  the  second  chapter  of  that  unin- 
telligible book  De  Pallio,  De  la  Cerda,  in  his  excellent  edition  of 
Opetu  Tertulliani,  Lutetiae  Paris.  l624.  S  vol.  fol.  i.  p.  13,  readf 
carecto  instead  of  cucto;  but  Saumaise,  in  his  edition  of  that  work, 
p.  17s,  has  sufficiently  vindicated  the  latter,  Autigonus  CofjfU^ 
chap.  8>  calls  xnxro;  a  Sicilian  kind  of  thistle. 

f  Dioscorid.  Alexipharm.  cap.  33. 

X  k<^iv^a-i  yap  fu6v;  airo  ry^i  ^tt*IC  xocuXou;  §Tiyttwf.     Statim  ab  rsdice 

caules  repentes  in  terram  mittit.   T/ieopk,  p.  6i3.    Such  plants  with 
creeping  branches  he  calls,  lib.  vii.  c.  8.  p.  8I9,  fflnyfimmXc. 
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whteh,  when  the  outer  rind  had  been  peeled  off, 
itere  eaten  dthier  fresh,  or  pickled  in  salt  water.* 
The  bottom  of  the  calyx  of  this  plant  was  likewise 
used^  after  it  had  been  freed  from  its  seeds  and 
vooUy.substaDce.f  It  had  a  great  resemblance  to 
tb0|iiA  of  the  palm-tree. ;{: 
.i^'Tbat  the  cactus  was  different  from  the  scolymm 
we:  are  expressly  told  by  Theophrastus ;  and  Pliny 
also  distinguishes  them  both  from  each  other  and 
liroth  the  carduus.  Athenseus^  is  the  only  author 
wbo  says  that  the  cactus  and  the  cinara  were  the 
same ;  but  he  gives  no  other  proof  than  a  very 
stniple  etymok^.  Itmust,  therefore,  be  admitted 
tbat  the  cactus  was  a  Species  of  the  thistle  kind 
entirely  different  from  any  of  the  former. 

I  think  I  have  proved,  therefore,  that  the  Greeks 
and  the  Romans  used  the  pulpy  bottom  of  the 

•  The  creeping  branches  were  in  particular  called  cacti,  the  up- 
rij^t  istem  pf  wwtaf. 

t  Theophrastus  calls  the  bottom  of  the  calyx  ir9ptx«pirt6v,  a  word 
<dlk^  in  botany  still  retains  the  same  meaning  as  that  author  explams 
ity  fibl  i.  c  3  and  4.  See  Bodaeus*8  Obsenrations^  p.  10  and  629, 
Tbtfopbrastos,  however,  says  likewise,  that  the  same  part  of  the  cactus 
wm  called  also  fHohtm ;  from  which  is  derived  the  ascalia  of  Pliny. 
Galen  calls  it  0'9rovSv^•v. 

%  iSfi^tpif  Tilt  rov  ^oh'iNo;  tyxt(p«Ktjj»  Simile  cerebro  palms.  jTkeoph* 
This  term  is  explained  by  Pliny,  lib.  xiii.  c.  4 :  Dulcis  medulla  pal- 
ne^mm  in  cacumine«  quod  ceifebmm  appellant. 
-  ^  Athen.  Deipnos.  at  the  end  of  the  second  book,  p.  70.  He 
gitcir every  thing  to  be  found  in  Theophrastus ;  but  either  the  author 
or  some  of  his  transcribers  have  so  confused  what  he  says,  that  it  is 
almost  unintelligible. 

2  A  2 
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caljn^i  and  the  tenderest  stalks  and  young  shoots  of 
some  plants  reckoned  to  belong  to  the  thistle  kind, 
in  the  same  manner  as  we  use  artkiiokes  and  car- 
doons ;  and  that  the  latter  irere  unknown  to  them. 
It  appears  to  me  probable  that  the  use  of  these 
plants,  at  least  in  Italy,  and  Europe  in  general, 
was  in  the  course  of  time  laid  aside  and  foigotten, 
and  that  the  artichoke,  when  it  was  first  brou^t  to 
Italy  from  the  Levant,  was  considered  as  a  new 
species  of  food.  It  is  undoubtedly  certain  that 
our  artichoke  was  first  known  in  that  country  in  the 
1 5th  century.  Hermolaus  Barbarus,  who  died  m 
1494,  relates  that  this  plant  was  first  seen  at  Ve- 
nice in  a  garden  in  1473,  at  which  time  it  was  very 
scarce.*  About  the  year  1466,  one  of  the  fii- 
mily  of  Strozza  brought  the  first  artichokes  to 
Florence  from  Naples.f  Politian,  in  a  letter  in 
which  he  describes  the  dishes  he  found  at  a  grand 
entertainment  in  Italy  in  1488,  among  these  men- 

*  Nondum  irrepsit  hoc  ferculum  Venetits*  una  tantum  gus  phnU 
ManrianOTico  cernitur  in  hortis  Barbaricis.  H€rm4  Barbar,  ad  Dm- 
cor.  Hi.  15.  See  Dioscoridb  libri  viii,  Ruellio  interpreter  cum  H. 
Barbari  coroUariis  et  Vergilii  annotationibus.  ArgentoratI  ISt^.  toL 

p.  157. 

f  Philippus  Matthaei  Simonis  Strozae  bene  et  ipse  de  Floientioa 
republica  meritas,  magnificaeque  Strozanim  domus  prae  caeteris  adi* 
ficator,  carduum  sativum  circa  annum  1466  ex.Neapoli  primtrnque 
ficum,  gentile  vulgo  appellatam,  Florentiae  advexit.  Manm  4i  No- 
rentinis  inventis  commeniarium,  p.  34.  Malthiohis,  in  his  Obsefva- 
tions  on  Dioscorides,  iii.  14,  sajs,  Cardui  nostratcs  in  Hetmriamez 
Neapoli  allati  fuerunt ;  Neapolim  vero  (ut  audio)  ex  Sicilia. 
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lions  artichokes.  *  Tliey  were  introduced  into 
,  france  io  the  beginning  of  the  sixteeoth  cen- 
.tury;t  and  into  England  in  the  reign  of  Henry 
ihe  Eighth.  J 

Respecting  the  origin  of  the  name  various  con- 
jectures have  been  formed,  none  of  which,  in  my 
opinion,  are  founded  even  on  probability.  Her- 
IMolaus  Barbarus,  Henry  Stephen,  Ruellius,  He- 
fjesbach,  and  others  think  that  artichoke,  or  arti- 
jBhaut  as  it  is  called  by  the  French,  and  arciocco  by 
rlhe  Italians,  is  derived  from  the  Greek  word  cocca- 
■Uts,  which  signifies  a  fir-cone,  with  the  Arabic  ar- 
ticle al  prefixed,  from  which  was  formed  akocalon, 
and  afterwards  the  name  now  used.^  This  ety- 
.inology  is  contradicted  by  Saumaise,||  who  denies 
(tiiat  coccalus  had  ever  that  signification.  He  re- 
marks also  that  artichokes  were  by  the  Arabs  called 
harstif,  harxaf,  or  harchiqf;  and  he  seems  not  dis- 


Carduus  et  Bcolymon,  sive  cjtiaram  potius  appellare  convenit. 
.PvUliani  Opera.  Lugdani  1633.  Oto.  p.  444. 
,  t  Hoc  memoria  aostra  feiculum  Gallis  inepit.  Nunc  fere  plu- 
;  fiiRK  hortorum  areae  hac  stirpe  pubcscunt,  ut  nee  jam  sine  ciiio  hoc, 
jnisi  tempusanni  neget,  opipam  vel  aditialis  ulla  sjt  cixna.  RjtiHai^ 
-  ie  natura  stirpmni.  Basillae  lo43.  fol.  p.  485. 
, .  I  The  passage  from  Hakluyt,  vol.  ii.  p.  l64,  which  proves  this, 
iBtaj  be  found  in  the  Biographia  Brilartnica,  vol.  iv.  p,  S46s,  and  in 
,  Anderson's  Histoiy  of  commerce. 

§  Ligures  aTCoccum  vocant,  quasi  alcoccalon ;  ut  prima  ejus  verb! 
■yllaba  pro  articulo  sit,  qttem  Mauritani  omnibus  fere  vocibus  pr^e- 
.  |ionunt.  Hermolaus  Barharus,  in  his  Observations  on  Dioscoridea. 
Salmas.  ad  Solin.  p.  l60. 
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ioclined  to  derive  the  name  from  these  appeUatioQS.'! 
Grotius,  fiodaeus,  and  some  others,  derive  it  froiA 
a  Greek  word,!  which  occurs  in  Alexander  Tri^t 
lianus, ;{:  and  which  is  supposed  to  signify  our 
plant ;  but  tha|  word  is  to  be  found  in  this  author 
alone,  and  in  him  only  once ;  so  that  tbe  lAe^k  qjT 
these  critics  appears  to  me  very  improbablo* 
Frisch  affirms,  in  his  dictionary,  that  otir  modero 
name  is  formed  from  carduus  and  s&flymus  unitodi 
Ihre  §  considers  the  first  part  of  the  naooe .  as  t&e 
German  word  erde  (the  earth),  because  it  is:  oftA 
pronounced  erdschoke\  but  I  rather  think  that  tihft 
Germans  changed  the  foreign  word.ar^i  into  tte 
word  erde^  which  was  known  to  tiiem,  in  the  same 
manner  as  of  tartuffolo  we  have  made  trdtqffdn;^ 
besides,  Ihre  leaves  the  latter  part  unexplained.^ 

*  Ab  illo  Arabico  harsciqf  videndum  an  descenderit  vulgaris  app' 
pellatio  cardi  qui  nobis  artichan,  aliis  hercoccus.  Pronuitttadolie 
melius  apparet  similitudo.  SalmasU  Exerdtat,  de  homanymis  hfUi 
iatrUcB.  Trajecti  ad  Rbenum  1689.  ^^^'  P*  77*  It  is  renuurked  in 
Golius*s  Dictionary,  p.  5Q7,  that  this  word  signifies  also  the  tcales.of 
a  fish^  and  the  strong  scales  of  the  calyx  of  the  plant  may  have  given 
rise  to  the  name. 

f  The  Greek  word  is  wprvTixij. 

;{  Lib.  vii.  cap.  3.  De  curatione  reteutricis  facultatis.  In  the 
Latin  translation  in  Stephani  Medicos  artia  prmcip.  p>  SSi^  the  word 
artytica  is  retsdned. 

§  Ihre,  Glossarium  Suiogothicum.    Upsalis  VjQ^.  fbl.  L  p.4II« 

II  PoUtoes. 

%  A  variety  of  derivations  may  be  found  coHected  in  Dictioiuiaiie 
^tymologique  de  la  langue  Fran^oise^  par  M.  Menaga.  See  the  iait 
edition  by  Jault,  Paris  1750,  2  vol.  foU  i.  p.p^. 
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In  the  17th  century  the  plant  was  often  called /Fe/scA 
distel  (Italian  thistle),  because  the  seeds  were  pro- 
cured from  Italy,  and  also  stroheldorn,*'  a  word  un- 
doubtedly derived  from  strobUus. 

Were  the  original  country  of  the  artichoke  re- 
ally known,  the  etymology  of  the  name,  perhaps, 
might  be  easily  explained.  Linnsus  says  that  it 
grew  wild  in  Narbonne,  Italy,  and  Sicily,  and  the 
cardoons  in  Crete  ;  but,  in  my  opinion,  the  infor- 
mation respecting  the  latter  has  been  taken  only 
frooa  the  above-quoted  passage  of  Bellon,  which  is 
knproperly  supposed  to  allude  to  the  artichoke. 
As  far  as  I  knorV,  it  was  not  found  upon  that 
island  either  by  Tournefort  or  any  other  traveller. 
Garidel,f  however,  mentions  the  artichoke  under 
the  name  given  it  by  Bauhin,  cinnra  sylvestris  lati- 
JoUa,  among  the  plants  growing  wild  in  Pro- 
vence; but  later  authors  assure  us  that  they 
sought  for  it  there  in  vain.;]:  I  shall  here  remark 
that  the  artichoke,  as  Saumaisc^  tells  us,  is  cer- 
tainly known  in  Persia ;  but  Tavernier  says  ex- 


•  Herasbach  de  re  tu 
I,  t  Hiatoire  dea  plant 


icB,  lib.ii.  p.  2S1. 


5  d'Alx 


Par 


iGaridel.     A  Aix  1715.  i 

'    ,  .  t  Je  I'ai  cherch^  vainement  dans  les  campagnes  una  I'j  trouver. 

'}  Quoiiiue  cette  contc^e  dprove  peu  de  friiid,  il  y  g£le  cependant,  et  ion 
pied  p^rit  tout  encier.  Ce  n'est  pas  la  niarche  des  plantes  vivaces 
^ns  leur  pays  natal.   Canri  complet  cTagntuttwe,  par  I'Abbe  Rosier, 

§  DehomcnTinis,  p.  7S. 
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pressly  that  it  was  carried  thither,  like  asparagus, 
imd  odier  European  vegetables  of  the  idtchen-* 
garden,  by  the  Carmelite  and  other  monks; 
and  that  it  was  only  in  latter  timesi  that  it  became 
eommoB.^ 


SAW-MILLS. 

In  early  periods,  the  trunks  of:  trees  were  spBt 
with  wedges  into  as  many  and  as  thin  piMea  ai 
possible  ;t  and  if  it  was  necessary  to  have  theni 
still  thinner,  they  were  hewn  on  both  sides'  to  Aft 
proper  size.  This  simple  and  wasteful  manner  of 
mating  boards  has  been  still  continued  to  the  pre- 
sent time.  Peter  the  Great  of  Russia  endeavour* 
ed  to  put  a  stop  to  it  by  forbidding  hewn  deals 
to  be  transported  on  the  river  Neva.  The  saw, 
however,  though  so  convenient  and  beneficial,  hfli!B 
not  been  able  to  banish  entirely  the  practice  of 

^  See  his  Travels.    Geneva  1681,  fol.  p.  l64. 

f  Nam  primi  cuneis  s9Ln^ebant  fissile  lignum. 

Firgil,  Georg,  lib.  i.  ▼.  |44. 

Pontoppidan  says,  **  Before  the  middle  of  the  sixteenth  centuiy  al) 
trunks  were  hewn  and  split  with  the  ax  into  two  planks ;  whereas  at 
present  they  would  give  seven  or  eight  boards.  Thb  is  sdU  done  in 
tome  places  where  there  are  no  saw-mills  in  the  neighboui^cod ;  eafpe* 
daily  at  Sudenoer  and  Amte  Nordbnd,  where  a  great  many  faoateand 
sloops  are  built  of  such  hewn  boards,  which  are  twice  at  strong  at 
those  sawn ;  but  they  consume  too  many  trunks.**  See  NuHirHehe 
historie  von  Norwegen.   Copenhagen  1753*  2  vol.  8vo«  u  p.  S4^y 
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splitting  timber  used  in  building,  or  in  making 
furniture  and  utensils,  for  I  do  not  speak  hero  of 
'  £re-wood;  and,  indeed,  it  must  be  allowed  that  this 
ttethod  is  attended  with  peculiar  advantages,  which 
that  of  sawing  can  never  possess.  The  wood-split- 
ters perform  their  work  more  expeditiously  than 
Sawyers,  and  split  timber  is  nnuch  stronger  than  that 
^hich  has  been  sawn ;  for  the  fissure  follows  the 
grain  of  the  wood,  and  leaves  it  whole;  whereas 
(he  saw,  which  proceeds  in  the  line  chalked  out 
for  it,  divides  the  fibres,  and  by  these  means  lessens 
its  cohesion  and  solidity.  Split  timber,  indeed, 
turns  out  often  crooked  and  warped;  but  in  many 
'|>urposes  to  which  it  is  applied  this  is  not  preju- 
idicial;  and  such  faults  may  sometimes  be  amended. 
lAs  the  fibres,  however,  retain  their  natural  length 
end  direction,  thin  boards,  particularly,  can  he 
■bent  much  better.  This  is  a  great  advantage  in 
making  pipe-staves,  or  sieve-frames,  which  require 
^11  more  art,  and  ia  fonning  various  implements 
of  the  like  kind. 

Our  common  saw,  which  needs  only  to  be  guided 
■by  the  hand  of  the  workman,  however  simple 
*lt  may  be,  was  not  known  to  the  inhabitants  of 
America  when  they  had  the  misfortune  to  be  sub- 
Jued  by  the  Europeans.*  The  inventor  of  this 
Ibistrument  has  by  the  Greeks  been  inserted   in 

|k'  *  Hiiloire  des  Incas,  de  Garcllassn  de  la  Vfgi,  trndaite  par  J. 
Baudnin.    Amsterd.  nib,  S\o.  ii.  p.  fil,  6S. 
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their  mythology,  ^ith  a  place  ii^  which^  ^iBOog 
their  gods,  they  honoured  the  greatest  beneiaG^r^ 
of  the  earliest  ag^s;  By  spin^  he  is.  called. Talu^ 
qnd  by  others  Perdix.  Pliny  ^  aldfiQ  ascribes  the 
iitTentiQQ  to  Dtedalus ;  bul,  Hardopio/  in  the  pas- 
S9^e  where  he  does  so,  chooses  to  read  Tahis  rather 
thcui  DsBdalus.  Ib  my  opinion,;  PliQy  may  have 
committed  an  error,  w  well  as  anyiMftiie  modems; 
imd  as  one  writer,  at  preseot, ;  mislead^  anot^r, 
Seneca, t  who  gives  the  same  iaveatcA^/  may  have 
fallen  into  a  mistal^e  by  copying  PUoy^  Diodbrus 
|Si$ula$,|  ApoUodorus,§.and  others  name  :the  in^ 
yieolier  T&los.  He  was  the  sod  of  Dsedalos'.  sister ; 
iiqd  WW  by  his  mother  placed  ubder  the  tuition  of 
heirbrother,  to  be  instructed  inhb  art.  Having 
once  found  the  jaw-bone  of  a  snake,  he  employed 

*  Fabricam  materiariam  invemt  Daedahn,  et  in  ea  senam. 
LUi.vu.  1.  cap.  56. 

f  Quomodo  oro  te  convenit,  ut  Diogenem  mireris  etPaedalum? 
Uter  ex  his  sapiens  tibi  videtur^  qui  serram  coBimentm  est^  anille 
qui Epist.  90. 

X  2/cyoyi  srepirv^wy  o(peaff  xou  rauni  |uXi^ioy  fAtxp^v  ttOTrptcoiff  §fu/mnmn 
Tnf  rfmxyrnm  rtn  oSorrwy.     LMnp  xarucMnnra/unf  tx  riSi2p«u  wprnvof  tm 

fuya  irpog  t>j»  t«xto»«ij»  Tf^ijv.    Dioscor.  Sicul.  lib.  iv,  cap.  78. 

§  ApoUodori  Biblioth.  lib.  iii.  cap.  16.  edit.  Heynii.  i.  p.  282: 
0'<ayoya  yap  tftotg  ivpon,  $v\o»  Xix-roy  iirpirt*  Serpentis  malam  nactos^ 
l%niim  tenue  lecuit.  The  name  ToeXw; ,  Tains,  is  by  Boisanias,  liWi. 
cap.  21 9  improperly  written  KaXwp.  See  Heyne*s  annotations  on  the 
paisage  above  quoted,  and  Auctares  mythogrophi  LaUrn,  ed.  Van 
Stavereny  Lugd.  Bat.  1742,  4to.  p.  102. 
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it  to  cut  througli  a  ^mall  piece  of  wood;  and  bj 
these  meaqs  waj9  induced  to  form  a  like  instrument 
of  iron,  that  is,  to  make  a  saw.  *  This  invention^ 
which  greatly  facilitates  labour,  excited  the  envy 
of  his  master,  and  instigated  him  to  pat  Talus  to 
4eath  privately.  We  are  told,  that  being  asked  by 
sotne  one^  when  he  was  burying  the  body,  what  he 
was  depositing  in  the  earth,  he  replied,  A  serpent 
This  suspicious  answer  discovered  the  murder; 
«nd  thus,  adds  the  historian,  a  snake  was  the  ca«iso 
^f  the' invention,  pf  the  murder,  and  of  its  being 
^und  out.* 

Hyginus,  f  Servius,  j:  Fulgentius,  §  Lactantius 
Placidus,  n  Isidorus,^  and  others  call  the  inventor 
Perdix.     That  he  was  the  son  of  a  sister  of 

•  Those  who  are  desirous  of  seeing  the  whole  account  may  con- 
sult Oiodorus,  or  Banier*s  M3^hology.  ' 

f  Daedalus  Perdicem  sororis  suae-filtum  propter  artiiicii  invidianiy 
^iiod  is  primum  senram  invenerat,  summo  tecto  dejecit.  Hygin* 
Fab,  39.  Daedalus  Perdicem,  sororis  suae  filium,  propter  artiiicii  in- 
vidiam occidit.  Fal,  244.  Perdix,  Daedali  sororb  filius,  serram  ex 
piscis  spina  reperit.    Fab,  874. 

X  Ad  Georg.  i.  143. 

^  Mytholog.  lib.  iii.  2.  p.  708^  ed.  Van  Staveren :  Perdix  primoii 
serram  invenit. 

II  Daedalus  iii  Siciliam,  sepulto  filio,  profugit.  Cujus  casum 
Perdix  Calai  filius,  Atheniensis,  pro  gaudio  tulit.  Lactautii  Plcuidi 
Argumenta  metamorphoseon  Ovidii,  which  may  be  found  in  the 
above  quoted  Mythology,  and  in  Burmann*s  edition  of  Ovid,  lib.  viii. 
fab.  3. 

%  Serrae  cinnnique  usum  Perdices  quidem  adole&cens  invenit, 
quern  puerum  Daedalus,  frater  matris  suae,  studiis  perdocendum  ac- 
ceperat.    Cujus  pueri  tantum  ingenium  fertar,  ut  dum  materiae  divi« 
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Dsedalus  they  all  agree ;  but  they  differ  respecting 
the  name  of  bis  parents.  The  mother,  by  Fat 
gentius,  is  called  Polycastes,  but  without  any 
proof;  and  Lactantius  gives  to  the  father  the 
name  of  Calaus.  In  ApoUodoms,  however,  the 
mother  of  Talus  is  called  Perdix ;  and  the  same 
name  is  given  by  Tzetzes  to  the  mother  of  the  in- 
ventor,  whose  name  Talus  he  changes  into  Actalus.^ 
Perdix,  we  are  told,  did  not  employ  for  a  saw  the 
jaw-bone  of  a  snake,  like  Talus,  but  thef  back^bone 
of  a  fish ;  and  this  is  confirmed  by  Ovid,t  who, 
nevertheless,  is  silent  respecting  the  name  of  the 
inventor. 

What  may  be  meant  by  spina  pisds  it  is  perhaps 
difficult  to  conjecture ;  but  I  can  by  no  means 
make  spina  dorsi  of  it,  as  Dion.  Salvagnius  has 
done,  in  his  observations  on  the  passage  quoted 
from  Ovid's  Ibis.  The  small  bones  which  pro^ 
ject  from  the  spine  of  a  fish  (apophyses  processus) 
have  some  similitude  to  a  saw ;  but  it  would  be 
hardly  possible  to  saw  through  with  them  small 

dend«  compendium  quaereret,  spinam  piscis  imitatus  de  ferro  lami« 
nam  exasperans  dentium  mordacitate  armavit,  quam  serram  artifices 
nuncupant.    Isidori  Orig,  lib.  xiz.  cap.  I9. 
*  Chiliad,  i.  493. 

f  Ille  etiam  medio  spinas  in  pisce  notatas 
Traxit  in  exemplum :  ferroqae  incidit  acuta 
Perpetuos  dentes,  et  serrae  repent  usum. 

Ovidii  Meiamorph.  lib.  viii.  244. 
The  following  line  from  the  Ibis,  ver.  600,  alludes  to  the  same 
circumstance : 

Ut  cui  causa  necis  serra  reperta  fuit. 
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pieces  of  wood.  These  bones  are  too  long,  as  well 
as  too  far  distant  from  each  other  ;  and  the  joints 
of  the  bacl;-bone  are  liable  to  be  dislocated  by  the 
smallest  force.  I  am  not  acquainted  with  the  spine 
of  any  fish  which  would  be  sufficiently  strong  for 
that  purpose.  The  jaw-bone  of  a  fish  furnished 
with  teeth  would  be  more  proper;  but  the  words 
jpiwa  in  medio  pisce  prevent  us  from  adopting  that 
alteration.  I  should  be  inclined  rather  to  explain 
this  difficulty  by  the  bone  which  projects  from  the 
snout  of  the  saw-fish,  called  by  the  Romans  serra, 
and  by  the  Greeks  prisiis.  That  bone,  indeed, 
might  not  be  altogether  unfit  for  such  an  use  :  the 
teeth  are  strongly  united  to  the  broad  bone  in 
the  middle,  and  are  capable  of  resisting  a  great 
force ;  but  they  are  placed  at  rather  too  great  a 
distance.  The  old  inhabitants  of  Madeira,  how- 
ever, we  are  told,  really  used  this  bone  instead  of  a 
saw.* — That  Talus  found  the  jaw-bone  of  a  snake 
with  teeth  like  a  saw  is  extremely  probable,  for 
there  are  many  snakes  which  have  teeth  of  that 
kind. 

The  saws  of  the  Grecian  carpenters  had  the 
same  form,  and  were  made  in  the  like  ingenious 
manner  as  ours  are  at  present.  This  is  fully  shown 
by  a  painting  still  preserved  among  the  antiquities 

•  See  Cailomosto's  Voyage  lo  Africa,  in  Novus  Orbis,  cap.  G.  Thia 
account  is  nol  so  lidiculoua  as  that  of  Olaui  Magniu,  who  liyt  that 
ihc  saw-fish  can  ivith  his  snout  bore  ilitoiie;h  a  ship. 
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of  Herculaneum.*  Two  genii  are  represented  at 
tiie  end  of  a  bench,  which  consists  of  a  long  table 
that  rests  upon  two  four-footed  Btools.f  The  piece 
of  wood  which  is  to  be  sawn  through  is  secured  by 
cramps.  The  saw  with  which  the  geiiii  are  at 
work  has  a  perfect  resemblance  to  our  firame-skw. 
It  consists  of  a  square  frame,  having  in  the  mid^e 
a  blade,  the  teeth  of  which  stand  perpendicular  to 
the  plane  of  the  frame.  The  piece  of  wood  which 
is  to  be  sawn  extends  beyond  the  end  of  the  bench* 
wd  one  of  the  workmen  appears  standing  and  the 
other  sitting  on  the  ground.  Hie  arms,  in  which 
the  blade  is  fastened,  have  the  same  form  as  that 
given  to  them  at  present.  In  the  bench  are  seen 
holes,  in  which  the  cramps  that  hold  the  timber 
are  stuck.  They  are  shaped  like  the  figure  seven ; 
and  the  ends  of  them  reach  below  the  boards  that 
form  the  top  of  it.  The  French  call  a  cramp  of 
this  kind  un  valet. :{; 

*  Rappreaenta  Faltra  pittura  due  Genii,  ch*  essercitano  I'arte  de* 
falegnami :  son  da  osservarsi  nella  bottega  gli  arredi,  la  sega,  e  '1  pan* 
cone  col  ferro  uncinato  per  teneni  fenr^  '  ^ivole d%  lavorafBi.  ScMito 
al  pancone  ewi  il  martello,  e  una  casaettEy  forse  per  riponri  dentro 
gristiomenu  dell*  arte,  come  appunto  sog^ton  praticare  i  nostri  legpa* 
juoli.  Affissa  al  mure  si  vede  una  mensula  con  sopra  un  vase,  forse 
con  olio,  jper  ungere  i  ferri.  Le  Pitiure  mniiche  dErcolard,  tomo  i. 
NapoU  1767,  fol.  tav.34.  p.  178. 

t  Almost  in  the  same  manner  as  in  L*art  du  Menuisier,  par  Roubo, 

par.  1.  tab.  5.  iig-9-      .    . 

X  That  cramps  or  hold-fasts  are  still  formed  in  the  same  maimer 
as  those  seen  in  the  ancient  painting  found  at  Herculaneum,  parti- 


»  iVfontfiibam^  aha  baa  ^ven  the  mpresenfotion  cf 
twa  andeht  saws  taken  ftom  Gruter.  One  of  them 
seems  > to  be  only  the  blade  of  a  saw  without 'any 
ftwme; « biit  the  other  figure  I  consider  as  a  cnai^ 
cutiaw ;  and  I  tbiok  I  can  distinguish  all  the  paits^ 
tboitgh  it  is  imperfectiy  delineated*  Onei  mdf 
however  perceive  both  the  bandies  betv^een  which 
t)ie  blade  is  Jsistened ;  the  wooden  bar  tiiat  binds 
tiietii  together^  though  the  blade  is  delineated  too 
near  it ; '  and  aboutthe  middle  of  this  bar,  the  piece 
of  wood  that  tightens  the  cord  which  keeps  the 
bandies  as  well  as  the  whole  instrument  firm. '  Saws 
which  were  not  placed  in  aframe,  but  fastened  to  k 
handle,  are  thus  described  by  Palladius  :  f  Serrulae' 
manubriatse  minores  majoresque  ad  meinsuram  cu- 
biti,  quibus  facile  est,  quod  per  serram  fieri  non  po* 
test,  resecando  trunco  arboris,  aut  vitis  mterseri. 

The  most  beneficial  and  ingenious  improvement 
of  ithis  instrument  was,  without  doubt,  the  inven- 
tion of  saw-mills,  which  are  driven  either  by  water 


■/ 


eularly  when  fine  inlaid  ^rorks  are  made,  is  proved  by  the  figure  in 
"RffUbo;  VAri  duMtmtisi^  ^|  ^it.  1.  p.  66,  tab.  xi.  fig.  4.  and  tab.  xii. 
fig.  15. 

•  ♦Uantiqtiit^expliqn€eet  representee  en  figures.  Tometroisieme. 
Paris  1719,  ft)l.  par.  2.  pi.  189,  P«g-  ^*'- 

f  Pallad.  de  re  rust.  lib.  i.  tit.  43. — ^Gioero  in  his  oration  for  Cluen- 
tius,  chap.  Ixiv.  speaks  of  an  ingenious  saw,  widi  which  a  thief  sawed 
oat  the  bottom  of  a  chest.— <kmi  exsectio  ilU  fundi  in  anuario  ani- 
madverteretur,  quaerebant  homines,  quoiuuBi  modo  fieri  potuisset. 
Quidam  ex  amicis  Sassite  reeordatus  est,  se  nuper  in  auctione  quadam 
vidtsae  in  rebus  minutis  aduncam  ex  omni  parte  dentium  et  tortuosam' 
venire  serrulam^  qua  illud  potuisse  ita  circumsecari  videretur. 


368  HISTOEY    OF   INVENTIONS. 

or  by  the  wind.  Mills  of  the  first  kind  were 
erected  so  early  as  the  fourth  centary,  in  Germany, 
on  the  small  ri?er  Roer  or  Ruer :  *  for  though 
Ausonius  speaks  properly  of  water-mills  for  cut- 
ting stone,  and  not  timber,  it  cannot  be  doubted 
that  these  were  invented  later  than  mills  for  manu* 
fecturing  deals,  or  that  both  kinds  were  erected  at 
the  same  time.  The  art,  howev^,  of  cuttii^ 
marble  with  a  saw  is  very  old.  Pliny  f  ccmjectares. 
that  it  was  invented  in  Caria ;  at  least  he  knew  no 
building  incrusted  with  marble  of  greater  antiquity 
than  the  palace  of  King  Mausolus,  at  Halicamassus. 
This  edifice  is  celebrated  by  Vitruvius,:{;  for  the 

• Ille  (Enibnis) 

Pnecipiti  torquens  cerealia  saxa  rotatu, 
Stridcntewjue  trahens  per  laevia  marmora  sems^ 
Audit  perpetuos  ripa  ex  utraque  tumultus. 

Ansonii  MostUa,  v.  36l. 

f  SecandimarmorincrustasnescioanCarisfueritinTentam.  An- 
Uquissima,  quod  eqnidem  inveniam,  Halicaraasst  MausolidommPro- 
oonnesio  raarmore  exculta  est,  lateritiis  parietibus.  Is  obiit  Olympiadis 
cvt.  anno  secundo,  urbis  Roms  anno  cccciiii.  ......  Sed  quisquis 

primum  invenit  secare,  luxuriamque  dividere,  importuni  ingenii  fuit 
Arena  hoc  6t,  et  ferro  videtur  fieri,  serra  in  praetenui  linea  premenle 
arenas,  versandoque  tractu  ipso  secante  .  -  «  -  •  Jam  quidem  qaar 
cunque  arena  secare  e  fluviis  omnibus  fraus  artificum  ausa  est j  quod 
dispendium  admodum  pauci  intelligunt.  Crassior  enim  arena  laxi* 
oribus  segmentis  terit,  et  plus  erodit  marmoris,  majusque  oput  sca- 
britia  politurae  relinquit.    PUn.  lib.  xxxvi.  cap.  6. 

X  Item  Halicarnassi,  potentissimi  regis  Mausoli  domos  cum  Fro* 
connesio  marraore  omma  haberet  ornata,  parietes  habet  lateie  strue* 
tos,  qui  ad  hoc  tempus  egregiam  prasstant  firmitatem,  ita  tectoriis 
operibus  expoliti,  ut  vitri  perluciditatem  videantur  habere.  FsArmt*^ 
lib.  ii.  cap.  8. 
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beauty  of  its  marble ;  and  Pliny  gives  an  account 
of  the  different  kinds  of  sand  used  for  cutting  it; 
for  it  is  the  sand  properly,  says  he,  and  not  the  saw^ 
which  produces  that  effect.  The  latter  presses 
dovm  the  former,  and  rubs  it  against  the  marble; 
and  the  coarser  the  sand  is,  the  longer  will  be  the 
time  required  to  polish  the  marble  which  has  been 
cot  by  it.  Stones  of  the  soap-rock  kind,  which 
are  indeed  softer  than  marble,  and  which  would 
require  less  force  than  wood,  were  sawn  at  that 
period :  *  but  it  appears  that  the  far  harder  glassy 
k;inds  of  stone  were  sawn  then  also;  for  we  are 
told  of  the  discovery  of  a  building  which  was  en- 
crusted with  cut  agate,  carnelian,  lapis-lazuli,  and 
amethysts. t  I  have,  however,  found  no  account 
in  any  of  the  Greek  or  Roman  writers  of  a  mill 
for  sawing  wood ;  and  as  the  writers  of  modem 
times  speak  of  saw-mills  as  new  and  uncommon, 
ii  would  seem  that  the  oldest  construction  of  them 

*  In  Belgtca  provincia  candidum  lapidem  serra,  qua  lignum^  faci- 
litnqae  etianiy  secant,  ad  t^ularem  et  imbricum  vicem.  PUn. 
lib.  xxxvi.  cap.  22, 

*^  As  a  proof  of  this  I  can  quote  only  the  following  passage,  in 
Jannon  de  S.  Laurent's  treatise  on  the  cut  stones  of  the  ancieuts,  in 
Sa^  di  dissertazioni  lette  hella  Academia  Etrusca  di  Corionu, 
torn.  vi.  Roma,  175 1 ,  4to.  p.  56.  L'arte  di  segare  i  marmi  facilmente 
fece  arrivare  gli  antichi  a  segare  pure  le  pietre  piii  dure;  lo  che,  senza 
.andar  a  ricercar  altro,  trovo  dimostrato  da  quello  edificio  antico  sco- 
perto  nel  tempo  di  Flaminio  Vacca,  il  cui  pavimento  era  composto 
di  lastre  di  agata  e  di  carniola,  ed  altro  di  lapislazzali  ed  amatiste  ve- 
duto  da  Santi  Bartoli.  Ved.  Flam.  Vac  Mem,  di  var,  antich.  n.  101. 
I  conclude  from  Fahricii  Bibliograph.  antiquar,  p.  27,  that  this  book 
of  Vacca  was  never  printed. 

VOL.  I.  i2  B 
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has  been  forgotten,  or  that  some  important  im- 
provement has  made  them  appear  entirely  new. 

fiecher  says,  with  his  usual  confidedoe,  that  Ban- 
mills  were  invented  in  the  seventeenth  century.* 
Though  this  is  certainly  false,  I  did  not  expect  to 
find  that  there  were  saw-mills  in  the  neighboorfaood 
of  Augsburg,  so  early  as  the  year  1337,  as  Mr. 
Stettenf  has  discovered  by  the  town-books  of  thrt 
place.  I  shall  here  insert  his  own  wordSf  in  answer 
to  a  request  I  made  that  he  would  be  so  kind  as  to 
communicate  to  me  all  the  information  he  knew 
on  that  subject.  ^  ^  You  are  desirous  of  reading  that 
passage  in  our  town-books,  where  saw-mills  are  fiiat 
mentioned ;  but  it  is  of  very  little  importancei 
There  is  to  be  found  only  under  the  year  1338 
the  name  of  a  burgher  called  Giss  SatgemuUer; 
and  though  it  may  be  objected  that  one  cannot 
from  the  name  infer  the  existence  of  the  employ* 
ment,  I  am  of  a  different  opinion ;  especially  as  I 
have  lately  been  able  to  obtain  a  proof  much  more 
to  be  depended  on.  In  the  Surveyors'  book,  which 
I  have  often  before  quoted,  and  which,  perhaps,  for 
many  centuries  has  not  been  seen  or  consulted  bjf 
any  one,  I  find  under  the  year  1 322,  and  several 
times  afterwards,  sums  disbursed  under  the  foUow- 

*  Saw-mills  are  useful  machines.  Erst  introduced  in  this  oentmyy 
and  I  do  not  know  any  one  who  can  properly  be  called  the  real  in- 
yentor.    Ndrrische  weisheii.    Frankf.  l683,  12mo.  p.  78. 

f  In  that  excellent  work^  Kunst-und'handwerkg  ges€hiehte  der 
Stadt  Augsburg,  1779»  8vo.  p.  141. 
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log  title :  MoUtori  dicio  Hanrey  pro  asseribtts  et 
iweerf&ngh.  Schwartlings,  among  us,  are  the  out^ 
side  deals  of  the  trunk,  which,  in  other  places,  are 
ciUjed  Schwarten.  This  word,  therefore,  makes 
the  ^ifitence  of  a  saw-mill  pretty  certain.  As  a 
eoAfirmation  of  this  idea,  we  have  still  a  mill  of  tliat 
kiod  which  is,  at  present,  called  the  Hanrey*  mill ; 
nd  the  stream  which  supplies  it  with  water  is 
called  the  Hanrey-brbok.  Since  the  earliest  ages, 
tshe  ground  on  which  this  mill,  and  the  colour, 
stamping,  and  oil*mills  in  the  neighbourhood,  are 
boilt,  was  the  property  of  the  hospital  of  the  Holy 
Ghost.  By  that  hospital  it  was  given  as  a  life-rent 
to  «  rich  burgher  named  Erlinger,  but  returned 
again  in  1417  by  his  daughter  Anna  Bittingerin, 
who  had,  above  and  under  the  Hanrey-mill,  two 
Other  saw-mills,  which  still  exist,  and  for  which,  in 
virtue  of  an  order  of  council  of  that  year,  she  en- 
tered into  a  contract  with  the  hospital  in  regard  to 
the  water  and  mill-danfis/* — There  were  saw-mills, 
therefore^  at  Augsburg,  so  early  as  1322.  This  ap^ 
pears  to  be  highly  probable  also  fr6m  the  circum- 
stance,  that  such  mills  occur  very  often  in  the  fol- 
lowing century  in  many  other  countries. 

When  the  Infant  Henry  sent  settlers  to  the  island 
of  Madeira,  which  was  discovered  in  1420,  and 
caused  European  fruits  of  every  kind  to  be  carried 
tiitther,  he  ordered  saw-mills  to  be  erected  also,  for 
the  purpose  of  sawing  into  deals  the  various  species 
pf  $;^ce]ilpnt  ticpber  with  which  the  isjiand  abounded^ 

2  B  2 
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and  which  were  afterwards  transported  to  For* 
tugal.*  About  the  year  1427  the  city  of  Breslau 
had  a  saw- mill  which  produced  a  yearly  rent  of 
three  marks ;  f  and  in  1490  the  magistrates  of 
Erfurt  purchased  a  forest,  in  which  they  caused  a 
saw-mili  to  be  erected,  and  they  rented  another 
mill  in  the  neighbourhood  besides. :[;  Norway, 
which  is  covered  with  forests,  had  the  first  saw-mili 
about  the  year  1530.  This  mode  of  manufactiur- 
ing  timber  was  called  the  new  art;  and  because 
the  exportation  of  deals  was  by  these  means  in- 
creased, that  circumstance  gave  occasion  to  the 
deal-tythe,  introduced  by  Christian  III  in  the  year 
15454    ^^^^  ^^^  ^^^  celebrated  Henry  Ranzaa 

• 

*  This  we  are  told  by  Abraham  Peritsol,  the  Jew,  in  Itmen 
mundU,  printed  with  the  learned  annotations  of  Thomas  Hyde,  in 
Ugolino,  Thesaur.  antiquiiatum  sacrarum,  vol.  vil.  Venetiis  1747f 
fol.  p.  103.  Relict^e  sunt  ibi  arbores  magnae  de  lignis  Gopher  et 
lignis  citrorum,  ut  ex  eonim  lignis  uterentur  ad  coaficiendum  AMtni 
et  tabulas  pulcerrimas  et  cbtas,  artificio  serrafe  quae  ligna  secat  pef 
vires  cursus  octo  fluviorum  minorum,  qus,  inquam^  ligna  secant 
motu  serras ;  et  ex  istis  tabulis  et  asseribus  et  plancis  conficiont  cistas, 
et  vasa  pulcra,  quae  per  viam  mercatare  advehontur  ad  serviendiiin 
majori  parti  civitatum  regni  Portugalliae,  et  particulariter  LisboiUD-* 
Peritsol  wrote  before  the  year  1547. 

f  Von  Breslau  dokumentirte  geschichte  und  beschreibung.  Bres- 
lau 1781.  Svo.  vol.  ii.  part  2,  p.  409* 

X  Von  Falkensteins  Historie  von  Erfurth.  Erfarth  17dSlw  4to. 
p.  424. 

§  Nicolaus  Cragius,  in  his  Historia  regis  Ckrisiiam  III.  Htfitff 
1737,  fol.  p.  2g3,  speaking  of  the  year  1545,  says :  In  Norvegiabw 
amplius  novum  institutum,  ut  asserum,  qui  ex  silvis  regiis  serris  lt- 
ciderentur,  decimum  quemque,  qui  eo  commodo  fhierentur  fisco  va- 
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caused  the  first  mill  of  this  kind  to  be  built  in  Hol- 
stein.*  In  1552  there  was  a  saw-mill  at  Joachims- 
thal,  which,  as  we  are  told,  belonged  to  Jacob 
Geusen,  mathematician.-f  In  the  year  1555  the 
bishop  of  Ely,  ambassador  from  Mary  queen  of 
£ngland  to  the  court  of  Rome,  having  seen  a 
saw<^mill  in  the  neighbourhood  of  Lyons,  the  writer 
of  bis  travels  thought  it  worthy  of  a  particular  de- 
scription.:!: In  the  sixteenth  century,  however, 
there  were  mills  with  different  saw-blades,  by  which 
ik  plank  could  be  cut  into  several  deals  at  the  same 

forrent.  £a  turn  nova  ars  dicebatur^  in  Non'egiain>  ubi  suppetebat 
;0einper  abuhde  materia,  demum  Friderici  regis  tempore  introducta. 
Aequia  inde  aucto  studio  et  industria  hominum  mtultum  emolumenti 
inooHs  accessi^,  sequum  vi^um  est,  aliquam  etiam  utilitatem  redun- 
dare  ad  fiscum,  quippe  cujus  erant  silvae  quae  in  hunc  usum  csede- 
baatur.-— See  also  Pontoppidans  Nat&rliche  historie  von  Norwegen, 
ecBter  thril,  Kopenhag.  1753,  8vo.  p.  244;  Fon  Holhergs  Beschra- 
hmtg  der  Siadt  Bergen,  Kopenbag.  1 753,  8to.  p.  42. 

*  Aligemeioe  Welthistone,  xxxiii.  p.  227* 

'f  So  says  Mathesius  in  der  JoachimsthaUscken  Chronik, 

X  Theaccountof  this  journey  maybe  found  in  Miscellaneous  State 
Papers,  from  1501  to  1726,  London  1778, 4to.  i.  p.  71 :  *'  The  saw- 
niffl  18  driven  with  an  upright  wheel ;  and  the  water  that  maketh  it 
fp,  is  gathered  whole  into  a  narrow  trough,  which  delivereth  the  same 
water  to  the  wheds.  This  wheel  hath  a  piece  of  timber  put  to  the 
aide-tree  end,  like  the  handle  of  a  broch,  and  fastened  to  the  end  of 
the  saw,  which  being  turned  with  the  force  of  the  water,  hoisteth  up 
and  down  the  saw,  that  it  continually  eateth  in,  and  the  handle  of  the 
ttme  is  kept  in  a  rigall  of  wood  from  swerving.  Also  the  timber 
lieth  as  it  were  upon  a  ladder,  which  is  brought  by  little  and  little 
to  the  saw  with  another  vice.'* — This  passage  was  pointed  out  to  xfie 
by  Professor  Sprengel  of  Halle. 
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time.  Fighius  saw  one  of  these,  in  1575,.  on  the 
Danube,  near  Ratisbon,  ivhen  he  accompanied 
Charles,  prince  of  Juliers  and  Cleves,  oa  bis  tra- 
vels^* It  may  here  be  asked  whether  the  Dutch 
had  such  mills  first,  as  is  commonly  belieyed.'f 
The  first  saw-miii  was  erected  in  Holland  at  Saar- 
dam,  in  the  year  1596 ;  and  the  invention  of  it  is 
ascribed  to  Cornelis  Cornelissen ; ;]:  but  be  is  as 
little  the  inventor  as  the  mathematician  of  Jba- 
chimstbal.  Perhaps  he  was  the  first  person  wbo 
built  a  saw-mill  at  that  place,  which  is  a  village  of 
great  trade,  and  has  still  a  great  many  saw* mills, 
though  the  number  of  them  is  becoming  daily  less; 
for  within  the  last  thirty  years  a  hundred  have 
been  given  up.§    The  first  mill  of  this  kind  in 

*  Lignarlae  moletrinae  tunc  ostendebant,  ut  vast!  ponderis  trabesj 
arbores  etiam  immense,  sua  sponte  ex  undis  exurgentes  in  tabulata  ac 
pontes,  sese  stridentibus  subsilientium,  ac  multiplicium  serrafum 
dentibus  ingerunt,  atque  in  plures  uno  tractu  brevi  tctnporis  spatio 
tabulas  partiuntur.  Hercules  ProcUcus.   Cokmifie  l^OQ,  8vo.  p.  g6. 

i*  Leupolds  und  Beyers  Theatrum  machinarum  molarium,  -  Leipiig 
1735,  fol.  p.  1 14.  I  shall  here  take  occasion  to  remark,  that  in  the 
sixteenth  century  there  were  boring-mills  driven  by  water.  Felix 
Fabri,  in  his  Historia  Suevorum,  p.  81,  says,  that  there  were  sodi 
mills  at  Ulm  :  Ibi  trabes  magns  perfbrantur  aquae  motu. 

X  De  zaag-tnoolens  zyn  door  eenen  Cornelis  Comelissen  van  Uyt- 
geest  in  den  jare  15Q2  uytge\'onden,  diede  eerste  in  den  jare  15^  op 
Saanerdam  heeft  gebracht,  de  welke  om  desselfs  gedaante  het  Juf^ 
fertjen  wierdt  genaant,  waar  van  de  standt-plaats  noch  in  gedaefatenii 
wordt  gehouden.  De  koopkandel  van  Amsterdam.  Amsterdam  lys?, 
vol.  ii.  p-  583. 

§  La  richesse  de  la  Hoilande.    A  Londres  1778,  4to.  i.  p.  259. 
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Sweden  was  erected  in  the  year  165S.^  At  pre* 
tent,  that  kingdom  possesses  the  largest  perhaps 
ever  constructed  in  Europe,  where  a  water-wheel, 
twelve  feet  broad,  drives  at  the  same  tune  seventy* 

two  saws.t 

.  In  England  saw-mills  had  at  first  the  same  £eite 
tiiat  printing  had  in  Turkey,  the  ribbon-loom  in 
the  dominions  of  the  Church,  and  the  crane  at 
Strasburgh.  When  attempts  were  made  to  intro- 
duce them  they  were  violently  opposed,  because  it 
was  apprehended  that  the  sawyers  would  be  de- 
prived by  them  of  their  means  of  getting  a  subsist- 
ence. For  this  reason,  it  was  found  necessary  to 
abandon*  a  saw-mill  erected  by  a  Dutchmem  near 
London,:|;  in  1663;  and  in  the  year  1700,  when  one 
Houghton  laid  before  the  nation  the  advantages 
of  such  a  mill,  he  expressed  bis  apprehension  that 
it  might  excite  the  rage  of  the  populace.  §  What 
he  dreaded  was  actually  the  case  in  1767  or  1768, 
when  an  opulent  timber-merchant,  by  the  desire 
and  approbation  of  the  Society  of  Arts,  caused  a 
saw-mill,  driven  by  wind,  to  be  erected  at  Limehouse 
under  the  direction  of  James  Stansfield,  who  had 
learned,  in  Holland  and  Norway,  the  art  of  con- 

*  We  are  told  so  by  Job.  Clason  in  his  academical  discourse  pm 
Sweriges  handel  omskiflen  1751. 

f  See  Professor  Busch^  Reise  durch  Schweden,  p.  14. 

X  And'erson  s  History  of  commerce. 

§  Husbandry  and  trade  improved^  by  John  Houghton.  London 
1727,  8vo.  iii.  p.  47. 
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structiog  and  managing  machines  of  that  kind.  A 
mob  assembled,  and  pulled  the  mill  to  pieces;  but 
the  damage  was  made  good  by  the  nationy  and 
some  of  the  rioters  were  punished.  A  new  miU 
was  afterwards  erected,  which  was  suffered  to  work 
without  molestation,  and  which  gave  occasion  to 
the  erection  of  others,*  It  appears,  however, 
that  this  was  not  the  only  mill  of  the  kind  then  in 
Britain;  for  one  driven  also  by  wind  had  been  built 
^.t  J4eith,  in  Scotland,  some  years  before^t 


3TAMPED  PAPER. 

J^APER  Stamped  with  a  certain  mark  by  Govern* 
ment,  and  which  in  many  countries  must  be  used 
for  all  judicial  acts,  public  deeds,  and  private  con- 
tracts, in  order  to  give  them  validity,  is  one  of 
those  numerous  modes  of  taxation  invented  after 
the  other  means  of  raising  money  for  the  service  of 
states,  or  rather  of  their  rulers,  became  exhausted. 
It  is  not  of  great  antiquity;  for  before  the  invention 

*  Memoirs  of  agriculture  and  other  csconomical  arts,  by  Robert 
Dossie.  London  1768,  8vo.  i.  p.  123.  OFStansfield^s  mill,  on  which 
he  made  some  improvements,  a  description  and  figure  may  be  seen  in 
the  Advancement  of  arts,  manufactures,  and  commerce,  by  WilliuB 
3ailey.    London  1772, 4to.  i.  p.  231. 

«f  Anderson  ut  supra. 
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M*  our  paper  it  would  not  have  beeo  a  very  pro- 
Ijuctive  source  of  finance.  When  parchment  and 
ler  substances  employed  for  writing  on  were 
Sear;  when  greater  simplicity  of  manners  produced 

lore  honesty  and  more  confidence  among  man- 
Idud;  and  when  tallies  supplied  the  place  of  notes, 
^nds,  and  receipts,  writings  of  that  kind  were  very 
little  in  use. 

De  Basville  or  Baville,  however,  in  his  Mimoires 
four  servir  a  I'histoire  de  Lauguedoc,  affirms  that 
•tamped  paper  was  introduced  so  early  as  the  year 
rf37,  by  the  emperor  Justinian.  This  book,  writ- 
ten by  the  author,  intendant  of  that  province  in 
1697,  for  the  use  of  the  duke  of  Burgundy,  was 
printed,  in  octavo,  at  Marseilles  in  1734,  and  not 
At  Amsterdam,  as  announced  in  the  title;  but  it 
*Eis  carefully  suppressed  by  the  Government,  and 
DD  that  account  is  very  scarce  euen  in  France.* 
^  have  never  seen  it;    but  I  know  tlic  author's 

leas  respecting  stamped  paper,  from  an  extract 
Varktes  hisloriques,  phystquts,  et  littera'tres, 

ffinted  at  Paris  in  the  year  17-52.1"  The  author 
-of  this  work  supports  the  ojiinion  of  his  coun- 
tryman :  but  it  is  undoubtedly  false ;  for  the 
Jaw  quoted  as  a  proof  requires  only  that  docu- 

•  An  account  of  this  book  may  be  found  in  Anecdotes  tfcret.  jur 
<^eT!  lujeti  de  lilUral.  i^3^,  p.fl73.  BnH  in  the  preface  to  £(d/i/* 
.jft  France,  de  M.  de  BoulainvittieTs,  fol.  p.  1 2. 

+  An  extract  from  it  is  inserled  als-o  in  \he  Paris  cdilion  of  the 
^neyclafidie,  vol.  xi.  p.  B62. 
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ments  should  be  written  on 'such  paper  as  had 
marked  at  the  top  (which  was  called  the  protocoll) 
the  name  of  the  intendant  of  the  finances,  and  the 
time  when  the  paper  was  made ;  and  this  regula* 
tion  was  established  merely  with  a  view  to  prevent 
the  forging  and  altering  of  acts  or  deeds.'*  A  kind 
of  stamped  paper  therefore  was  brought  into  qse, 
though  different  from  what  we  have  at  present,  the 
principal  intention  of  which  is  not  to  render  writings 
more  secure,  but  by  imposing  a  certain  doty  on  the 
stamps,  proportioned  to  the  importance  of  the  piu^ 
pose  it  is  employed  for,  to  make  a  considerable 
ilddition  to  the  public  revenue.^     The  stamps 

*  Illud  quoque  praesenti  adjicinius  legi,  ut  tabelliones  noa  in  alia 
charta  pura  s^ribant  documenta,  nisi  in  ilia  quae  in  initio  (quod  vo- 
eatur  protocollum)  per  tempora  gloriosissimi  coraitis  sacramm  dm- 
trarum  largitionum  habeat  appellationein^  et  tempus  quo  charta  facta 
est,  et  quaecunque  in  talibus  scribuntur;  et  ut  protocollum  nou  inci- 
dant,  sed  insertum  relinquant;  novimus  enim  multas  falsitates  ex  ta- 
libus chartis  ostensas  et  prius  et  nunc;  ideoque,  licet  aliqua  sit  charta 
(nam  et  hoc  sancimus)  habens  protocollum  non  ita  coqscriptom,  sed 
aliam  quandam  scripturam  gerens,  neque  illam  suscipiant,  tanqoam 
Adulteram,  et  ad  talia  non  opportunam,  sed  in  sola  tali  charta  qualem 
dudum  diximus  documenta  scribant.  Haec  itaque  quae  de  qualitate 
talium  chartarum  a  nobis  decreta  sunt,  et  de  incisione  eonim  quae  to^ 
cantur  protocolla,  valere  in  hac  felicissima  solum  civitate  volumns^ 
ubi  plurima  quidem  contrahentium  multitude,  multa  quoque  char- 
tarum abundantia  est,  et  licet  legali  modo  interesse  negotiis,  et  noo 
dare  occasionem  quibusdam  falsitatem  committere,  cui  se  obnozios 
existere  demonstrabunt  qui  praeter  haec  aliquid  agere  prsesUmpserint. 
Novell,  coll.  iv.  tit.  23.  cap.  2.  nov.  44. 

t  Such  is  the  idea  of  Stryk  in  Continuat.  altera  usus  modemipan' 
declarum,  lib.  xxii.  tit.  4.  p.  856 :  Chartae  sigtlatas  hodiemae  est 
longe  alius  finis,  et  potissimum  ad  augendiim  fiscum  inventa  est. 
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serve  as  a  receipt  to  show  that  the  tax  has  been 
paid;  and,  though  many  law  papers  must  be 
stamped,  that  burthen  has  tended  as  little  to  pre- 
vent law-suits  as  the  stamping  of  cards  has  to 
lessen  gaming:  though  some  think  differently.  In 
both  too  much  is  risked  and  too  much  expected  for 
•  taxes  to  deter  mankind  from  engaging  in  either. 

If  in  this  historical  research,  we  look  only  to  the 
antiquity  of  stamping,  we  shall  find  that  both  the 
Greeks  and  the  Romans  had  soldiers  marked  in 
that  manner ;  and,  if  we  may  be  allowed  to  bring 
together  things  so  different,  we  might  include  un- 
der the  like  head  those  run-away  slaves  who  were 
marked  by  being  branded ;  but  I  allude  here  only 
to  the  stamped  paper  now  in  use,  which  was 
certainly  invented  in  Holland,  a  country  where 
every  necessary  of  life  is  subjected  to  taxation. 
The  States  of  the  United  Provinces  having  pro- 
mised a  reward  to  any  one  who  should  invent  a  new 
impost,  tliat  might  at  the  same  time  bear  light  on 
the  people  and  be  productive  to  the  government, 
some  person  proposed  that  of  bezegelde  brieve?!,  or 
stamped  paper,  which  was  approved ;  and  which 
Boxhorn,  to  whom  we  are  indebted  for  this  in- 
formation, considers  as  a  very  proper  tax.  He  is 
of  opinion  also  that  it  might  with  great  advantage 
be  adopted  in  other  countries ;  *   and  this  was 

•  The  States  of  Holland  having  laid  sufficiently  heavy  duties  on 
merchandise  of  every  kind,  and  these  not  being  equal  to  the  expendi- 
ture,  which  was  daily  increasing,  began  to  think  of  imposing  new 
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• 

really  the  case  soon  after  his  death,  which  hap- 
pened in  1653. 

Stamped  paper  was  introduced  in  Holland  on 
the  13th  of  August  1624^  by  an  ordinance  which 
represented  the  necessity  and  great  benefit  of  this 
new  tax.  Among  other  things  advanced  in  its  fa- 
vour, it  was  said,  that  it  would  tend  to  lessen  law- 
suits, and,  on  that  account,  would  soon  recommend 
itself  to  neighbouring  nations.  What  we  are  told, 
therefore,  by  the  author  of  an  extract  in  Varittii 


ones.  For  that  purpose  they  issued  an  edict,  inviting  the  ingenious 
to  turn  their  thoughts  towards  that  subject,  and  offering  a  veiy 
ample  reward  to  whoever  should  invent  a  new  tax,  that  might  be  as 
little  burdensome  as  possible,  and  yet  productive  to  die  republie. 
Some  shrewd,  deep-thinking  person,  at  length,  devised  one  oq 
stamped  paper  (called  de  impost  van  hezegelde  hrieven),  to  be  paid 
for  all  paper  impressed  with  the  seal  of  the  States.  The  inventor 
proposed,  that  it  should  be  enacted  by  public  authority,  that  no  pe- 
titions from  the  states,  or  from  the  magistrates  of  any  city  or  district, 
or  any  public  bodies,  should  be  received^  that  no  documents  should 
be  admitted  in  courts  of  justice ;  that  no  receipts  should  be  legal, 
and  that  no  acts  signed  by  notaries,  secretaries,  or  other  persons  in 
office,  and,  in  short,  no  contracts  should  be  valid,  except  such  at 
were  written  upon  paper  to  which  the  seal  of  the  States  had  bee^ 
affixed,  in  th6  manner  above  mentioned.  It  was  proposed,  also, 
that  this  paper  should  be  sold  by  the  clerks  of  the  different  towns, 
and  courts,  at  the  following  rate :  paper  impressed  with  the  great 
seal  of  the  States  for  sixpence,  and  that  with  the  less  seal  for  two- 
pence per  sheet :  for  according  to  the  importance  of  the  business  it 

was  necessary  that  the  great  or  less  seal  should  be  used The 

States  approved  this  plan,  and  it  was  immediately  put  in  execution. 
Boxhornii  Disquisitiones  politic,  casus  .^9.  These  Disquisitiones 
politicat  were  printed  by  the  author  only  for  the  use  of  his  scholars, 
and  published,  at  first,  without  hb  name.  They  are  to  be  found, 
however,  in  Boxhornii  Varii  iractatus poiiiici,     Amstelodami  l6G3, 
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kistoriques^  before  quoted,  that  stamped  paper  be- 
gan to  be  used  in  Holland  and  Spain  so  early  as 
the  year  1555,  is  certainly  false.  The  Spaniards 
may,  indeed,  have  been  the  first  people  who  fol- 
lowed the  example  of  the  Dutch ;  for  the  author 
above  mentioned  asserts^  that  he  saw  an  act,  exe- 
cuted by  a  notary  at  Brussels,  in  1668,  which  was 
written  on  stamped  paper. 

This  tax  was  introduced  in  the  electorate  of  Sax- 
ony by  an  ordinance  of  the  22d  of  March  1682 ; 
and  into  that  of  Brandenburg  on  the  15th  of  July 

12mo. .  In  this  collection  ther^  is  also  Boxhornii  Reip.  Batutnai 
hrtvis  et  accurata  descriptio,  in  the  eighth  chapter  of  which  the 
author  gives  the  following  account  of  the  origin  of  stamped  paper : 
"  A  very  ingenious  method  has  lately  been  invented  of  raising  large 
sums  of  money  for  the  use  of  the  republic.  As  there  are  many  rich 
people  who  have  entrusted  a  considerable  share  of  their  property  to 
the  public  treasury,  the  interest  of  which  they  receive  annually  on 
giving  receipts ;  as  many  law-suits  are  carried  oh  which  are  generally 
altered  into  by  the  wealthy,  and  which  cannot  be  brought  to  a  con- 
ckision  until  a  variety  of  instruments,  as  they  are  called,  have  been 
executed  on  each  side;  and  as,  on  account  of  the  flourishin^tate 
of  trade,  many  contracts  are  made,  which,  for  the  sake  of  security, 
must  be  mutually  signed,  the  States  thought  proper  to  enact,  by  a 
,  public  edict,  that  no  receipts,  law-papers,  contracts,  or  instruments 
of  the  like  kind,  should  be  legal  or  valid,  unless  written  on  paper 
impressed  with  the  great  or  small  seal  of  the  States.  A  price  wa& 
idso  fixed  on  the  paper,  to  be  paid  by  those  who  had  occasion  for  it ; 
po  that  a  sheet  which  before  could  be  purchased  for  a  halfpenny, 
was  raised  to  several  pence ;  and  it  is  incredible  how  great  a  revenue 
these  sheets  bring  to  the  public,  by  so  many  6f  them  being  used. 
Tile  poor,  however,  and  those  of  small  fortune,  feel  little  of  this  biu-- 
den,  as  the  rich  principally  are  concerned  in  the  transactions  above 
mentioiied.** 
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the  same  year.*  Bartboldus  however  says/ but 
without  producing  any  proof,t  'hat  stamped  paper 
was  used  before  that  period  in  Denmark,  Florence, 
and  Silesia^  In  Hanover  it  was  first  introduced, 
as  I  think,  on  the  20th  of  February  1709. 


INSURANCE. 

Insurance,  that  excellent  establishment  by  which 
losses  that  would  entirely  ruin  a  merchant,  being 
divided  among  a  company,  are  rendered  support- 
able, and  almost  imperceptible ;  by  which  under- 
takings too  great  for  one  person  are  easily  accom- 
plished, and  by  which  commodities  brought  from 
the  most  distant  regions  are  made  cheaper,  J  ap- 
pears not  to  have  been  known  to  the  Romans, 
however  near  they  may  have  come  to  the  inven- 
tion of  it.  If  we  examine  closely  the  information 
from  which  some  endeavour  to  prove  the  contrary, 

*  Mylii  Corpus  comtitut.  March,  p.  iv.  sect.  6.  cap.  3.  Von 
Dreyhaupts  Beschreibung  des  Saal-Kreises,  im  auszuge^  ii.  p.  dQl. 
G.  F.  MuUers  Steinpel-recht.    Halle  1778.  8vo.  p.  9. 

t  Fr.  Jac.  Bartholdi  Diss,  de  charta  signataj  resp.  P.  Kolhart. 
Fraacof.  ad  Viadr.  169O.  cap.  2,i  l6,  p.  36. 

X  As  the  Turks  are  unacquainted  with  insurance,  they  do  not  lend 
money  but  at  the  rate  of  fifteen  or  twenty  per  cent.  When  they  lend 
to  merchants  who  trade  by  sea,  they  charge  thirty  per  cent.  See  22e- 
marques  (Tun  voyageur  moderne  au  Levant,  Amsterdam  1773*  8vo. 
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it  will  be  found  that  it  is  far  from  sufficient  to  sup* 
port  their  opinion. 

Puffendorf,*  Barbeyrac,f  Loccenius,:j;  Kulpis,^ 
and  others,  ground  their  assertions  on  a  passage  of 
Livy,||  who  says,  that  when  the  Roman  army  in 
Spain  was  distressed  for  provisions,  clothing,  and 
otlier  necessaries,  a  company  engaged  to  convey 
to  them  every  thing  they  stood  in  need  of,  under 
this  stipulation,  ut  qua  in  naves  mposuissent,  ab 
hostium  tempestatisqtAC  vi  publico  periculo  essent ; 
that  is,  that  the  State  should  make  good  their  loss, 
in  case  their  vessels  should  be  shipwrecked  by 
storms,  or  be  taken  by  the  enemy ;  and  we  are 
told  that  these  terms  were  agreed  to.  This  was, 
undoubtedly,  a  promise  of  indemnification,  but  by 
no  means  an  insurance,  in  which  it  is  always  neces* 
sary  that  a  premium  should  be  given.  On  occa- 
sions of  this  kind,  however,  acts  of  fraud  were  prac- 
tised, like  those  committed  at  present,  to  the  pre- 
judice of  insurers.  Shipwrecks  were  pretended  to 
have  happened  which  never  took  place;  and  old 
shattered  vessels,  freighted  with  articles  of  little 
value,  were  purposely  sunk,  and  the  crew  saved  in 

*  Ptaflfendorfii  de  jure  naturae  et  gentium  libri^  cum  annou^ 
tkmibas  Hertii.    Fiancofuiti  ad  Mcen.  1706.  4to.  p.  7Sd. 

^  Le  droit  de  la  nature.     A  Basle  1732.  2  vol.  4to.  ii.  p,  92- 

X  Lteoenius  de  jure  maritimo.    Holmiae  166O.  livao.  p.  151. 

§  J.  G.  de  Kulpis^  Collegium  Grotianum,  edit,  qninta  Frsnoofurti 
flt  JLiptiae  1192, 4to.  p.  84.  Compare,  Scheie,  Oiitert.  de  instruroeDto 
wmtmi  Hi<iniii,  vulgo  poUtza,  jpina,  Werlhofio.  Helmstadii  1707. 

I  LiWoSf  lib.  xxiii.  cap.  44. 
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boats ;  and  large  sums  were  then  demanded,  as  a 
reimbursement  for  the  loss.* 

Little  more  is  pix)ved  by  a  passage  of  Sueto- 
nius.f  which  Kulpis  and  others  consider  as  af- 
fording an  instance  of  insurance.  That  author 
tells  us,  that  the  emperor  Claudius  promised  to 
indemnify  merchants  for  their  losses,  if  their  ships 
should  perish  by  storms  at  sea.  Thb  passage  Aof 
derson  X  ^^^^  ^^^  bave  read ;  else  he  would  not 
have  said  that  Suetonius  ascribed  the  inveotioQ  of 
insurance  to  Claudius ;  and  Kulpis  seems  not  to 
have  searched  Valerius  Maximus,  otherwise  he 
would  not  have  quoted  the  fifth  chapter  of  the 
sixth  book,  which  contains  nothing  that  can  be 
applied  to  insurance. 

In  Simon's  edition  of  Grotius  de  jure  belli  et 
pacts ^  a  passage  is  quoted  from  Cicero's  epistles) 
as  an  instance  of  insurance  among  the  Romans, 
which  seems  to  be  more .  probable.  Cicero  sajfs 
he  hopes  to  find  at  Laodicea  security,  by  means  of 

*  Liv.  lib.  XXV.  cap.  3. 

t  Nam  et  negotiatoribus  certa  lucra  proposuit,  suscepto  in  » 
damDO,  si  cui  quid  per  tempestates  accidisset.  Lib.  v.  cap.  18.  LaO' 
genbec  in  bis  Anmerkungen  uher  das  Hamburgiscke  Scktff'Und-^ee' 
recht,  p.  370,  is  of  opinion  that  no  traces  of  insurance  are  to  be  foniMi 
either  in  Livy  or  Suetonius. 

J  History  of  commerce. 

§  Jens  1673.  4to.  p.  375- 

n  Laodiceae  me  praedes  acceptimun  arbitror  emnis  pecunise  pnb- 
iicae,  ut  et  mihi  et  populo  cautum  sit  sine  Tecturae  pericnlo.    .^ptsf* 

adfamiL  ii.  ep.  17. 
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Idiich  he  can  remit  the  money  of  the  republic, 
ithout  heing  exposed  to  any  danger  on  its  pas- 
Inge.  The  word  pncdes  may  here  signify  insurers  ; 
Ikut,  in  rny  opinion,  this  quotation  ought  rather  to 
|k  classed  amonij  those  which  have  been  collected 
|iy  Ayrer,  as  the  first  traces  of  bills  of  exchange.* 
ftf. Those  remains  of  the  ancient  laws  which,  ac- 
irding  to  Kulpis  and  others,  allude  to  insurance, 
mcern  bottomry  l^fcenus  naittkum)  only ;  and  that 
is  is  much  older  than  insurance  has  been  already 
(oily  proved  by  Stypman.']' 

t.  Molynes,  :j:  Anderson,  and  others  affirm,  tliat 
Bumnce  is  mentioned  in  the  marine  laws  of  the 
|tle  of  Oleron.  This  island,  which  lies  opposite 
the  mouth  of  the  Charente,  on  the  coast  of 
IBraoce,  waa  much  celebrated  in  the  eleventh, 
elfth,  and  following  centuries,  on  account  of  its 
ide.  §  It  belonged  then  to  the  duke  of  Aqui- 
iuoe,  and  came  to  the  crown  of  England  by  the 
(terriage  of  Eleonora,  daughter  of  the  last  duke, 
jlkh'Henry  11.  Under  Eleonora  were  framed  in 
island  tliose  laws  so  well  known  by  the  names 

~  *  Ayrcri  Diatribe  ds  cambiali^  instituli  vestigiis  apvid  Romanos, 

Ided  to  Uhle's  edilion  of  Heilucdi  Elcmenta  juris  cambiaUi. 

Cf  Stypinaoni  Tractatua  de  jura  marltimo  et  nautico.    dyphig- 

e  I65S.  par.  iv.  p.  ig. 
ht>%  .CoDsuetudo  vel  le%.  metcatoria,  or  the  ancjeat  law-merchant,  by 

d  Molyces.    London  I<J5G.  fol.  p.  105. 
ij^  Thii  islund  may  be  found  in  the  mep  entitled  Insults  divi  Mar- 
iliiel  Uliarui,  Amitelod.  apud  Joui.  Jansson ;  and  in  Seuttcr's  map, 
CI  envirens  dt  Rochelli. 
VOL.  I.  2  C 
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Rook  d'OieroHy  Rookdeijugemens  d'Okron,  dM, 
like  the  laves  of  the  Rbodiaiis,  ihej  were  used  also 
by  foreigners.  The^e  laws  were  aAvrwardsenlaii^ 
and  improved  by  BidiardI,  £leoiiora'ft  son;  at 
least  we  are  assured  so  by  tbe  French  bistxirfaiM : 
but  the  English  ascribe  them  to  Richard  alone.  In 
order  to  determine  the  period  wlmi  they  were 
fpBimedj  I  shall  only  obserre  that  ESeonora  died  in 
the  year  1202,  and  Richard  in  1 1^;  and  Aodep* 
son,  therefore,  not  without  probabili^,  plaoes  fehe 
origin  of  them  in  the  year  1 194.  A  copy  ttf  these 
laws,  printed  at  Rouen,  is  still  ^eserved^  in  which 
ft  is  said  that  they  were  first  drawo  up  in  1S66. 
This,  however^  the  French  and  tbe  English  ik* 
dare  to  be  ftilse.*  They  are  writtefei  m.  French, 
tihat  is,  in  the  old  Gascon  dialect  I  am  acqiadaled 
with  them  from  the  following  scarce  book,  the  au- 
thor of  which,  in  the  preface,  calls  himself  Cletrac: 
Us  et  coutumesdela  iner;1[  but  I  find  no  tracasio 
them  of  insurance.  Even  Cleirac  himself  who 
has  giv«en  an  excellent  exfdaaaltion  of  tbe 


*  SelSeni  Mare  clausum,  seu  de  domioio  maris.     Londini  l636. 
Sto.  p.  42S. 

t  Bourdeaux  1661.  4to.  p.  I.  RespectiDg  th»  bodi»  and  dl  Ihe 
old  maritime  laws,  there  is  an  exceUent  acoount  in  Bmw  hUmdMJB 
in  noliliam  legum  nauficarum,  ei  scripi&rttm  juris  rtiquemmMmm* 
Lubecs  1713,  evo.  Stnive  says,  in  fak  Bibliatheea  jmrm  MkcU^ 
p.  1 19,  that  the  learned  author  was  a  Dr.  Andreas  Lang,  «t  Xakt. 
It  is  moch  to  be  wished  that  some  one  would  caoie  tke-lhwi  of 
Oleron  to  'be  again  printed,  illustrated  and  compaiiod  with 
which  at  present  resemble  them. 


I 
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Oleron,  seems  not  to  have  found  any ;  for  where 
be  relates  every  thing  he  knew  respecting  the  his- 
tory of  it,  he  ascribes  this  invention,  and  also  that 
of  bills  of  exchange,  to  the  Jews,  who  made  use  of 
it  when  they  wereexpelled  from  France.  According 
to  Cleirac,  insurance  was  long  detested  by  the 
Christians,  who  at  that  time  considered  it  as  a  sin 
to  take  interest;  and  the  use  of  it,  as  well  as  of 
bills  of  exchange,  was  first  made  common  by  the 
Guelphs  and  Ghibelines.  Of  this  pretended  ser- 
Tice  of  the  Jews,  in  regard  to  insurance,  I  know 
BO  proof. 

The  celebrated  maritime  laws  of  the  city  of 
Wisby,  in  the  island  of  Gothland,*  whether  of 
'teter  date,  as  the  French  assert,  or  older,  which  is 
vu>re  probable,  than  those  of  Oleron,  are  equally 
silent  with  respect  to  insurance.  These  laws  were 
not  written  originally  in  Swedish,  as  I'Estocq  f 
says,  but  in  the  Low-German.  The  translation 
into  High-German  by  Marquard  '^  is  incorrect, 
uid  the  French  one  of  Cleirac  ^  is  too  free  and  too 
luch  abridged.    The  Dutch  translation  published 

Amsterdam  is  the  completest.  || 

'  Lange,  p.  3^. 

|-  AuEZQgderhisiariedesiiI^iiieiiienuntlPceuasiiichensee-rechu, 

nipbei^  1747,  4to.  p.  32. 

i->§  Page  l65. 

Vd  Entitled,  'Tboekder  aee-reehlen,  inhoudeadednthoochstccnde 
e  Godtlandlschc  warer-recht.    Amaterdam  1664,  4w.  p.  2. 
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Insurance  was,  undoubtedly,  not  known  at  the 
time  when  the  later  Hanseatic  maritiine  laws  were 
framed,  else  it  would  have  been  mentioned  in 
them.  Of  these  laws  there  are  various  editions. 
One  of  those  most  used  is  that  by  Kericke,  which 
is  inserted  also  in  Hemeccii  Scriptarum  dt  jure 
nautico  et  maritimo fasciculus.  Cleirac  has  ^ven  a 
French  translation  of  them. 

As  little  respecting  insurance  is  to  be  found  in 
H  consolato  del  mare.  These  maritime  laws,  hi^Iy 
worthy  of  notice,  were  originally  written  in  the 
Catalonian  dialect ;  and  it  seems  very  probabk 
that  they  were  drawn  up  at  Barcelona.  A  part  of 
them  appears  to  have  been  framed  in  the  eleventh, 
but  the  greater  part  in  the  thirteenth  century;  for 
the  book  itself  proves,  in  more  than  one  place,  that 
they  are  not  all  of  the  same  antiquity.  The  most 
correct  edition  is  that  published  at  Leyden  in 
1 704.*  Those  writers  who  have  pretended  that  in- 
surance is  mentioned  in  these  Catalonian  maritime 
laws  have,  perhaps,  been  led  into  this  error,  be- 
cause, in  an  appendix  to  some  of  the  common  edi- 
tions, there  is  a  short  account  of  insurance  as  once 

*  The  title  runs  thus :  //  consolato  del  mare,  nel  quale  si  compren- 
dono  tutti  gli  statuii  et  or  dint,  disposti  da  gli  anHcki  per  egtd  com  di 
mercantia  et  di  navigare.  Leyden  1704.  4to.  To  the  other  editions 
mentioned  by  Lange,  p.  50,  may  be  added  that  printed  in  J.  £.'if. 
de  Casaregis  Discursus  legates  de  commerdo,  Florentis  17 IQ.  fbl. 
It  is  the  original,  with  Italian  notes,  but  it  is  somewhat  diffeivDt 
from  that  of  Westerveen. 
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j^actised  at  Barcelona.'*  As  I  hav^  never  seen 
this  small  treatise,  I  do  not  know  whether  it  con* 
tains  any  thing  respecting  the  history  of  it.  The 
oldest  laws  and  regulations  concerning  insurance, 
with  which  I  am  at  present  acquainted,  are  the 
fidlowing. 

On  the  28th  of  January  1523,  five  persons  ap^ 
pointed  for  that  purpose  drew  up  at  Florence  some 
articles  which  are  still  employed  on  the  exchange 
at  Leghorn.  These  important  regulations,  to- 
gether with  the  prescribed  form  of  policies,  which 
may  be  considered  as  the  oldest,!  have  been  in- 
serted, in  Italian  and  German,  by  Magens,  in  his 
Treatise  on  insurance,  average  i^nd  bottomry,  J 
published  at  Hamburgh  in  1753.  I  should  have 
been  glad  to  have  found  in  Italian  authors  some 
information  respecting  the  antiquity  of  these  regu- 
lations, §  a  copy  of  which  Magens  says  he  pro- 
cured '  from  Leghorn ;  but  I  have  hitherto  sought 

*  Lange^  p.  32. 

f  In  that  old  treatise^  Le  Guidon,  inserted  in  Cleirac^  it  is  re- 
marked^  chap.  i.  art.  i.  that^  in  old  times,  insurances  were  made 
without  ai^  writings :  they  were  then  called  Jssecurances  en  con* 
jfiance;  Confidential  insurances. 

X  Versucheuberassecuranzen^havereyenundbodmereyen.  Ham* 
Umg  1753.  4to.  p.  367. 

.  §  I  found  nothing  on  the  subject,  either  in  Delia  decimur^-e  della 
mercatura  de*  Fment%ni,fino  al  secolo  xvi.  Lisbona  e  Lucca  I765, 
1766.  4  vol.  4to.  which  contains  a  variety  of  useful  information  re- 
electing the  history  of  the  Florentine  trade,  or  in  Mecatti,  Storia 
/ckronologjuM  della  ciit^  di  Firenze,   In  Napoli  1775^  2  vol.  4to^ 
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for  it  in  vain.  Straccha,  howevo*,  meDtions  a 
Florentine  order  of  June  Uie  15thy  1526,  which 
forbids  cx)QHnon  insurance,  unless  the  gocxb  and 
commodities  are  specified.^ 

There  is  still  preserved  a  short  regulation  of  tiie 
35th  May  l5S7f  by  the  emperor  Charles  V,  i^ 
gpecting  bills  of  exchange  and  insurance,  in  which 
the  strictly  fulfilling  only  of  an  agreement  of  in- 
surance is  commanded. 

In  1549  the  same  empercnr  issued  an  espieii 
order,  Op  *t  faict  van  der  zee^oaerdt^  in  which 
occur  some  articles  respecting  insurance,  f  wd 
additions  were  afterwards  made  to  it  in  1561. 

In  the  year  1556,  Philip  II,  kmg  of  Spain,  gavi 
to  the  Spanish  merchants  certain  regulations  re^ 
specting  insurance,  which  are  inserted  by  Magens, 
with  a  German  translation,  in  his  work  before 
mentioned.  They  contain  some  forms  of  poUciBS 
on  ships  going  to  the  Indies. 

On  the  last  of  October  1563,  Philip  II  pub* 
lished  his  maritime  laws,  iq  which  some  forms  of 
policies  are  given ;  %  but  on  the  last  of  March  1 568 
that  prince  forbade  the  practice  oi  insurance,  on 

*  Stracchse  aliorumque  juris  consultoniin  de  cambiis,  spODsieniboi, 
jcc.  decisiones  et  tractatus.  Amstelodami  1669.  f(4.  In  Tractitiii 
de  a98ecurationilnis,  p.  24. 

f  It  may  be  foand  in  Ordonantien  ende  phceaeitn  gheptthhcMri 
Vltunderen,   TAntwerpen  1 662,  fol.  i.  p.  300. 

\  Ordonantien  ende  plaecaelen  ii.  p.  307*  Groote  Pkeaoi-boeek 
der  Vereenighde  Nederiaoden^  i.  p.  79$.    Magensj  p.  397, 
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I  aecouQt  of  the  bad  use  to  which  it  had  been  often 
L  applied.  This  prohibition  I  have  not  been  able  to 
I  fiod.  I  am  acquainted  with  it  only  by  an  order 
I  9f  Uie  SOth  of  January  1570,  in  which  the  Wng 
expressly  recalls  it,  because  the  merchants  at  Ant- 
werp, both  subjects  and  foreigners,  had  presented 
strong  remonstrances  against  it.* 

In  the  year  1.598,  the  Kam'er  von  asstirantk. 
Chamber  of  Insurance,  was  established  at  Amster- 
dam. An  account  of  the  first  regulations  of  this 
insurance- office  may  be  seen  in  Pontanus's  History 
of  the  city  of  Amaterdam,  and  in  other  works. -f 

In  tlie  year  IfiOO,  regulations  respecting  in- 
■mirance  were  formed  by  the  city  of  Middelburg  in 

M-  It  appears  that  the  first  regulations  respecting  in- 
surances in  England,  which  may  be  seen  in  Ander- 
son's History  of  commerce,  m  ere  made  in  the  year 
ifiOI.  We  find  by  them,  tliat  insurers  had  before 
tiiat  period  conducted  themselves  in  such  a  manner, 
ithat  the  utmost  confidence  was  reposed  in  their 

^*  OrdommjenendeplaccaeleB.uCsupia,  p. 335.   Grootc  Placaet- 
lueck,  i.  p.  S33,  and  in  ihc  additions,  ii.  p.  2116. 
f  J.  J.  PaDtaniRerumeturbisAmstdadiiniensiumhistona,  Am- 
.  ful.  ji.  S&5.  J.  le  Lung,  Koopbajidel  van  Arasteidaai. 
^terdam  1780,  3  vol-  Sto.  i.  p.  47.     The  changes  which  (bis  Ln- 
(itution  afterwards  underwent,  with  an  extract  from  its  regulaiioQa, 
n  La  richeiie  de  la  Hailande.     A  Londrea  177S,  4to. 

t  Groote  Placaet-boeck,  i.  p.  867. 
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honesty,  and  that  on  this  account  few  or  no  dis- 
putes bad  arisen. 

In  the  year  1604  regulations  were  formed  re- 
specting insurance  at  Rotterdam  ;  *  and  in  I6IO 
were  drawn  up  those  of  Genoa,  which  Magens 
has  inserted  in  his  work,  taken  from  the  Latin 
statutes  of  the  Republic,  together  with  a  German 
translation.! 

In  1612  the  Insunmce  Chamber  at  Amsterdam 
was  established  by  public  authority,  and  received 
several  privileges.^ 

Molynes  asserts,  §  but  without  either  proofs  or 
probability,  that  the  people  of  Antwerp  were  first 
taught  insurance  by  the  English ;  and  says  that,  as 
the  merchants  assembled  for  transacting  business  in 
Lombard-street,  so  called  because  certain  Italians 
from  Lombardy  had  lombards  there,  or  houses  fm* 
lending  money  on  pledges,  long  before  the  buildbg 
of  the  Exchange,  it  became  customary,  as  it  was 
in  his  time  (16S2),  to  be  guided  in  policies  by  what 
was  done  in  Lombard-street,  in  London. 

Guicciardini,  who  wrote  his  Account  of  the 
Netherlands  in  1 567,  remarks,  \w  describing  Ant- 
werp, II  that  the  merchants  there  were  accustomed 

•  See  Groote  Placaet-boeck,  i.  p.  869. 
t  Page  503  and  512. 
X  Groote  Placaet-boeck,  ut  supra,  p.  843. 
§  Page  105. 

11  Guicciardini,  Descrittione  di  tutti  Paesi  Bassi.  In  Ai^verea  15(^t 
fol.  p.  126. 
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to  insure  their  ships.  Anderson  says,  which  is  very 
astonishing,  as  he  thinks  the  invention  of  insurance 
is  to  be  found  in  Suetonius,  and  in  the  laws  of  the 
Isle  of  Oleron,  that  this  is  the  first  instance  of 
maritime  insurance. 

A  most  useful  imitation  of  insurance  in  trade  is 
the  institution  of  insurance-offices,  to  indemnify 
losses  sustained  hy  fire.  As  far  as  I  have  been 
able  to  learn,  companies  for  that  purpose  were 
first  formed  towards  the  middle  of  the  last  cen- 
tury, though  houses  were  insured  by  individuals 
Biuch  earlier.  The  fire-office  at  Paris*  was  esta- 
blished in  1745;  that  of  tlie  electorate  of  Han- 
over in  1750;  that  of  Nassau-Weil  burg  in  1751 ; 
those  of  Brunswick-Wolfenbuttel  and  Wirtem- 
bergt  in  1753;  thatof  Anspach  in  1754;  that  of 
Baden-Durlach  in  1758;  that  of  the  county  of 
Mark  in  17G4;  those  of  Saxe-Weymar  and  Eise- 
nach in  1768;  and  thatof  the  Society  of  the  Clergy 
in  the  Mark  of  Brandenburg,  J  to  insure  goods  and 
household- furniture,  was  established  in  1769- 

It  is  perhaps  known  to  few,  that  even  in  the  be- 
ginning of  the  seventeenth  century,  a  proposal  was 
made  by  some  ingenious  person,  that  all  the  pro- 
prietors of  land  should  insure  the  houses  of  their 

■  Journal  lEconomique,  17S8.    Fevr.  |i.  70. 
+  Weisscre  Niichrichl  ion  den  gesetzcii  ilea  Herw^thums  Wir- 
lemberg.    Slutguit  17SI.  8vo.  p.  3g. 
'     X  Krunili,  Oeknnouiische  cncyclopedie,  siii.  p.  S2I  ;  where  an 
account  may  be  found  of  other  companies. 
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subjects  against  6re,  on  their  paying  so  moch  per 
cent,  annually,  according  to  the  value  of  thenu 
The  author  of  this  scheme  presented  it  to  count 
Anthony  Gunther  von  Oldenburg,  in  the  year 
16099  ^  &  means  of  finance  not  to  be  fionnd  in  any 
-^  work  printed  on  that  subject    The  author  in  his 
plan  said,*  that  '*as  many  fires  happened  by  which 
a  great  number  of  people  lost  their. proper^,  the 
count  mi^t  lay  before  his  subjects  the  danger 
of  such  accidents ;  and  propose  to  them»  that  if 
they  would,  either  singly  or  united,  put  a  value 
on  their  houses,  and  for  every  hundred  dollars  va* 
luation  pay  to  him  yearly  one  dollar ;  be,  on  the 
oilier  hand,  would  engage,  that  in  case  by  the  will 
of  God  their  houses  should  be  reduced  to  ashes, 
the  misfortunes  of  war  excepted,  he  would  take 
upon  himself  the  loss,  and  pay  to  the  sufferers  as 
much  money  as  might  be  sufficient  to  rebuild 
them ;  and  that  all  persons,  both  natives  and  fo- 
reigners, who  might  be  desirous  of  sharing  in  the 
benefits  of  this  institution  should  not  be  excluded. 
The  author  was  confident  that,  thougfi  the  damage 
might  fall  heavy  at  first,  a  considerable  sum  would 
be  gradually  raised,  from  year  to  year ;  and  that 
every  one  might  thus  insure  his  houses  against  ac- 
cidents.    He  had  no  doubt  that  it  would  be  fiilly 
proved,  if  a  calculation  were  made  of  the  number 

*  This  account  is  taken  from  /.  J.  fFinkelmanru  Oldenburgifchen 
JHedenS"  und  der  btnaehhitrien  9rter  knigshamUungen,  167I.  fi>L  * 
p.  67*. 
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of  houses  consumed  by  fire,  within  a  certain  space, 
Id  the  course  of  thirty  years,  that  the  loss  would 
not  amount,  by  a  good  deal,  to  the  sum  that  would 
be  collected  in  that  time.  He  did  not,  however, 
advise  that  all  the  houses  in  every  town  should 
be  comprehended,  as  the  money  claimed  might 
amount  to  too  much ;  but  only  that  some  and 
certtua  houses  should  be  admitted  into  this  as- 
sociation." 

I  shall  here  insert,  from  the  same  author,  the 
count's  reflections  on  this  plan,  and  the  conclusion 
which  he  formed.  "  It  is  to  be  considered,"  aays 
he,  "  what  sum  every  proprietor  of  land  may  with 
certainty  raise  and  receive;  whether  the  proposed 
plan  can,  to  the  undoubted  benefit  of  the  subjects, 
and  the  advantage  of  their  lord,  be  honourably, 
justly,  and  irreproachfuUy  instituted  without  tempt- 
ing Providence;  without  incurring  tlie  censure  of 
neighbours;  and  without  disgracing  one's  name  and 
dignity.  In  the  next  place,  that  this  institution  may 
□ot  have  the  appearance  of  a  scheme  to  bring  money 
into  the  country;  and  still  nnore  that  it  may  have  no 
resemblance  to  a  duty,  tax,  or  impost,  but  rather 
to  a  free  contribution,  or  unconstrained  remune- 
ration for  being  insured  from  danger,  and  by  which 
losses  being  made  good,  houses  can  be  sooner  re- 
built, and  put  in  their  former  condition."  The 
count  allowed  that  the  object  of  the  plan  was  good, 
considered  in  every  point  of  view,  and  that  a  com- 
pany composed  of  common  individuals  might  be 
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formed  to  insure  each  other's  houses,  and  pay  the 
losses  sustained  by  fire :  but  he  concluded,  that,  if 
he  undertook  the  plan,  Providence  might  be  tempt- 
ed ;  that  his  own  subjects  might  be  displeased;  and 
that,  improper  ideks  being  formed  of  his  conduct, 
he  might  be  accused  unjustly  of  avarice.    "  God,** 
he  said,  ^^  had  without  such  means  preserved  and 
blessed,  for  many  centuries,  the  ancient  house  of 
Oldenburg ;  and  he  would  still  be  present  with  him, 
through  his  mercy,  and  protect  his  subjects  from 
destructive  fires."   He  dismissed,  therefore,  the  in- 
genious author  of  this  plan,  but  not  without  reward- 
ing him  according  to  his  usual  liberality. 


ADULTERATION  OF  WINE. 

No  adulteration  of  any  article  has  ever  been  in- 
vented so  pernicious  to  the  health,  and  at  the  same 
time  so  much  practised,  as  that  of  wine  with  pre- 
parations of  lead ;  and  as  the  inventor  must  have 
been  acquainted  with  its  destructive  effects,  he 
deserves,  for  making  it  known,  severer  execration 
than  Berthold  Schwartz,  the  supposed  inventor  of 
gun-powder. 

The  juice  of  the  grape,  when  expressed,  becomes 
wine  through  the  first  degree  of  fermentation ; 
but  scarcely  has  that  begun  when  it  approaches 
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^e  second  degree,  called  the  sour  fermentation. 
lit  then  loses  its  spirit ;  instead  of  which  it  becomes 
Combined  with  an  acid,  which  renders  it  unfit  to 
|ie  drunk,  and  of  much  less  utility.  The  progress 
bf  the  fermentation  may  be  stopped  by  care  and 
httention ;  but  to  bring  the  liquor  back  to  its  for- 
^r  state  is  impossible;  foe  the  law  of  corruption 
is  a  law  of  nature,  and  admits  of  no  exception, 
llngenuity,  however,  has  invented  a  fraudulent 
fcnethod  of  rendering  tlie  acid  in  spoilt  wine  im- 
i|>erceptible  ;  so  that  those  who  are  not  judges  are 
icften  imposed  on,  and  purchase  sweetened  vinegar 
riastead  of  wine.  Were  no  other  articles  used  for 
feweetening  it  than  honey  or  sugar,  the  adulterator 

i'SfOutd  deserve  no  severer  punishment  tiian  those 
.who  sell  pinchbeck  for  gold;  but  saccharine  juices 
,ican  be  used  only  when  the  liquor  begins  to  turn 
. -sour;  and  even  then  in  very  small  quantities,  else 
fit  would  betray  the  imposition  by  its  sweetish-sour 
daste,  and  hasten  thatcorruption  which  it  is  intended 
(to  prevent.  A  sweetener,  therefore,  has  been  in- 
ivented  much  surerfor  the  fraudulent  dealer,  butin- 
ifinitely  more  destructive  to  the  consumer ;  and  those 
kivho  employ  it,  undoubtedly,  merit  the  same  pu- 
nishment as  the  most  infamous  poisoners, 
t'  Lead  and  calx  of  lead,  dissolved  in  the  acid 
which  spoils  wine,  give  it  a  saccharine  taste  not  un- 
:'pleasant,  without  any  new,  or  at  least  perceptible, 
Bnt,  and  stop  the  fermentation  or  corruption.  The 
wine,  however,  occasions,  according  as  it  is  used  in 
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a  great  or  small  quantity,  and  according  to  the 
constitution  of  the  consumer,  a  speedy  or  Isogei^- 
ing  death,  violent  colics,  obstructions  and  other 
maladies ;  so  that  one  may  justly  doubt  wbetfaar, 
at  present,  Mars,  Venus,  or  Saturn  is  most  de» 
structive  to  tiie  human  race. 

The  ancients,  in  my  opinion,  knew  that  lead 
rendered  harsh  wine  milder,  and  preserved  it  froa 
acidity,  without  b^g  aware  that  it  was  poisonoos. 
It  was»  therefore,  long  used  with  confidence;  and 
when  its  effects  were  discovered  they  were  not 
ascribed  to  the  metal,  but  to  some 'other  causa 
When  more  accurate  observation,  in  modern  times» 
fiiUy  established  the  noxious  quality  of  lead,  aad 
when  it  began  to  be  dreaded  in  wine,  unprindpied 
dealers  invented  an  artful  method  of  employing  it, 
which  the  law,  by  the  severest  pumshment,  has 
not  been  able  whoUy  to  prevent 

The  Greeks  and  the  Romans  were  accustomed 
to  boil  their  wine  over  a  slow  fire,  till  only  a  half, 
third,  or  fourth  part  remained,  and  to  mix  it  with 
bad  wine  in  order  to  improve  it.  When,  by  this 
operation,  it  had  lost  part  of  its  wat^y  particles, 
and  bad  been  mixed  with  honey  and  spices,  it 
acquired  several  names,  such  as  muMum^  fmdsMm^ 
^apUy  carenum,  or  caroenum^  d^rutwn^  &:c.   £veD 

*  Vino  cogoata  res  sapa  est,  musto  decocto  donee  tertia  rapenit. 
Ex  albo  hoc  melius.  Plin,  lib.  xxiii.  cap«  2.  Nunc  defrutumy  ca- 
toenumj  sapam  conficies.  Cum  omnia  uno  genere  conficiantur  ex 
jaustoy  aioduB  his  et  virtotem  mutabit,  et  nomiiu.   Nam  ddhtttmii 
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at  present  the  same  method  is  pursued  with  sack, 
Spanish,  Hungaiian,  and  Italian  wines.  In  Italy 
new  wine,  whicti  has  been  tlius  boiled,  is  put  into 
fiasks,  and  used  for  salad  and  sauces.  In  Naples  it 
is  called  musto  cotlo;  but  in  Florence  it  still  retains 
the  name  of  sapa.  Most  of  those  authors  who  have 
described  this  metiiod  of  boiling  wine  expressly  say 
that  leaden  or  tin  vessels  must  be  employed  ;  be- 
cause the  wine,  by  these,  is  rendered  more  de- 
licious and  durable,  as  well  as  clearer.  Itis,  how- 
cvei',  certain  that  must  and  sour  wine  by  slow  boil- 
ing, for  according  to  their  directions  it  should  not  be 
boiled  quickly,  must  dissolve  part  of  these  danger- 
ous metals,  otherwise  the  desired  effect  could  not 
Jw  produced.*     Some  also  were  accustomed  to 

a  defervenJo  dicium,  ubi  ad  ipissilad  inem  forliter  despumaverit, 
fiTeclum  vsX-  Carocnum,  cuiti  tertia  perditadus- partes  reman  serin  t. 
Sa|xi,   ul)i  ad  leruaa  redacla  deacenderit ;   quam   laniea  rtieliorem 

^£cien[  cydonia  aimul  cocld,  et  Igni  aiipposila  ligiia  Bculnea.    Pa'Ua- 

BB(,  Oclol.  18.  edit.  Gesneri,  ii.  p.  g(>4. 

E^.*  A^aproof  ibe  fbllawingpasEages-vvill  besuflicienc:  Ipuautem 
i-asa,  quibua  sapa  aut  defruliim  coquilur,  ptumbeapotiiiiijBam  mea 
eme  debeat  j  nam  in  tjoclura  xruginem  remiECunt  saet,  et  locdjca- 
.niini>  sapoiem  viliant.     Columella  de  re  lustict,  lib.  xti.  c.  20. 

y.  Musti  qwidrxnialia  ui^ti  in  ahenouin  aut  pliunbeum  infuudiu). 

HiBin  (ubdito.    Calo  de  re  rust,  caf .  cr. 

^.CuTAquoqueadhiliendacst  utexprcjSDm  miuluoi  perennesit,  ai|t 
ceiCe  usque  ad  venditiniiem  durabile;  quod  qiteinadiaodum  ficfi.  de- 
beat,  et  quibuG  cundituris  ailjuvarl,  deinceps  BubjideRiiu.  Quidam 
partem  quutam  gus  musli,  quod  in  vaaa  phimbea«oiijeceruni,  non- 

^uUi  terliain  dccoquunt;   nee  dubium,  qujii  ad  dimidium  si  qui» 
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add  to  their  wine,  before  it  was  boiled,  a  certain 
quantity  of  sea  water,  which  by  its  saline  particles 
would  necessarily  accelerate  the  solution.* 

That  the  acid  of  wine  has  the  power  of  dissolv- 
ing lead  was  not  unknown  to  the  ancients;  for 
when  theGreek  and  Roman  wine-merchants  wished 
to  try  whether  their  wii»  was  spoilt,  they  immersed 
in  it  a  plate  of  lead,  f  If  the  colour  of  the  lead 
was  changed,  which  undoubtedly  would  be  the 
case  when  its  surface  was  corroded  and  converted 
into  calx,  they  concluded  that  their  wine  was  spoilt 
It  cannot,  however,  be  said  that  th^  were  alto* 
gether  ignorant  of  the  dangerous  efiiects  of  solib 
tions  of  that  metal ;  for  Galen  and  other  physicians 
often  give  cautions  respecting  white'  lead.  Not- 
withstanding this,  men  fell  upon  the  invention  of 

excoxerit,  meliorem  sapam  facturus  sit :  eoque  usibus  utiliorem^  adeo 
quidem,  ut  etiam  vice  defruti,  sapa,  mustum^  quod  est  ex  veteribus 
vineisy  condire  possit.     Columella,  lib.  xii.  cap.  I9. 

Ipsa  quoque  defruta  ac  sapas^-coqui  jubeot— plumbeis  vasb^  non 
teneis.     Plin,  lib.  xiv.  cap.  21. 

Saps  congios  sex  quam  optime  infundito  in  aheneum,  aut  in  plum- 
beam.    Cc/o,  cap.  cvii. 

*  Proofs  that  the  ancients  mixed  their  wine  with  sea-wi^  may 
be  found  in  Pliny,  lib.  xxiii.  cap.  1.  and  lib.  xiv.  cap.  SN)b  Celna 
exclaims  against  it,  lib.  ii.  cap.  25.  Dioscorides,  lib.  v.  cap*  7, 9, 
&c.  p.  578.  See  Petri  Andrea  Matthioli  Commenlarii  in  sex  Uhw 
Dioscoridis  de  maleria  medica:  Venetiis^  in  officina  Erasmi  Vin- 
centii  Valgrisii,  1653.  fol. 

f  Vini  in  vitium  inclinantis  experimentum  est  lamindQ  plambe» 
mutatus  in  eo  color.  Plin.  lib.  xiv.  cap.  20.  Thi3  inethod  of  proof 
b  given  more  circumstantially  m  Geopon.  Fib.  vii.  cap.  15. 
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Mbt^ytng  vfB.Vet  ibf  culihary  putposeM  itt  le&d«tt 
^ipes  ;*  atidtsvetl  at  ptment  dt  Amstei-dfetm,  Pftri*^ 
ttid  dthef  places  wfttidr  is  Conveyed  through  l€ddj 
And  ci>lietted  id  ieadeb  cisterns^  thbugh  that  prac- 
tlBe  hAs,  on  *evdml  occasions,  been  attended  with 
UiOtning  consequences.!  This  negligebc^  in  md* 
dttti  tittites  tuakes  us  hot  be  surprised  wheti  W6 
IMd  Ibaf  the  ancients  employed  leaden  vesisels.  It 
tLppem^  however,  that  it  was  not  merely  through 
negligence  that  this  practice  prevailed.  They  were 
Mquaihted,  and  particularly  in  Pliny's  time,  with 
V&HOui  jprbcesses  Used  in  regard  to  wine ;  %  and 
ftfttbng  these  was  that  of  boiling  it  with  lime  ot* 
gy^i^dm ;  ^  aiid  the  ancient  physicians,  who  had 

*  Ultima  ratio  est,  plambeis  fistuUs  aquam  ducere,  qusB  aquai 
ttoodas  reddunt.  Nam  cerusa  plumbo  creatur  attrito,  quae  corporibus 
|dc£t  huinams.   Pallad.  August,  c.  ii.  vol.  ii.  p.  97*^* 

\  Ah  aocowit  of  experiments,  made  to  ascertain  i^hether  staler 
iaA  distolve  lead,  may  be  found  in  my  transkllj^  of  Sages  Chefnisthk 
mntersuchung  verschiedener  miner  alien,  p.  121.  and  in  Medical  trans* 
§k^M9iipklHshed  by  the  coticge  of  physicians  in  London^  toI.  i.  p.  ^1 . 
S(dotion  will  hardly  be  possible  as  loiig  as  the  water  is  perfectly 
ffBst^  but  ft  may  Cdsily  acquire  saline  particles,  and  its  power  of  dis« 
MTing  beesmes  dien  considerable.  This  circumstance  has  not  b^ea 
lemarlted  fay  Perrault,  in  his  translation  of  Vitruvius« 

I  PhifffiMh  in^r  li^trores  vinO,  mucescere,  atit  in  aeStum  vetti ; 
fctitt^oe  AtediciR*  Voluihina.  Pft'n.  lib.  xiv.  cap.  SO.  llie  nmflfc 
MMf  K^ftb  a  gireat  miaiiy  &Hs  practised  in  regard  to  whi^. 

\  Airica  gypso  mitigat  asperitatem,  nee  non  aliquibus  sui  partibus 
Mice.  Plin*  lib.  xiv.  cap.  IQ.  That  this  method  was  practised  in 
Italy  is  conitrniM  by  XJolumella,  lib.  xii.  cap.  20.  ahd  tKdymui  in 
Oh^tolh  Kb.  Ti.  cap.  18.    It  b  mentioned  abo  by  tMoscorides  and 

Z  lICUUUIdBlUs. 
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not  the  assistance  of  our  modern  chemistry,  thougld 
it  more  probable  that  their  wine  was  rendered 
noxious  by  the  addition  of  these  earths,*  than  by 
the  vessels  in  which  it  was  boiled ;  and  they  were 
the  more  inclined  to  this  opinion,  as  they  bad  in- 
stances of  the  fatal  effects  produced  by  the  use  of 
them.f  They  decried  them,  therefore,  so  much, 
that  laws  were  afterwards  made  by  which  they  were 
forbidden  to  be  used,  as  poisonous  and  destructive 
to  the  human  body. 

Wine  which  has  once  begun  to  spoil  cannot  be 
perfectly  restored  by  lime;  for  it  cannot  bring 
back  to  it  the  spiritous  part  which  it  has  lost,  nei: 
ther  can  it  remove  the  acid  with  which  it  is  inco^ 
porated  ;  but  it  can  render  it  imperceptible  to  the 
tongoe  by  uniting  with  it,  and  forming  an  earthy 
salt  of  an  almost  insipid  taste.  This  method  of 
improving  sour  wine  is  still  practised  in  the  island 
of  Zante,  |  in  |ipain,  §  on  the  coast  of  Africa,  | 

*  Marmore  enim  et  gypso,  aut  calce  condita  quis  non  et  validiv 
expaverit !  Plin.  lib.  xxiii.  cap.  1 . 

f  Exemplum  illustre  C.  Prociileium  August!  Csesaris  familiaritatt 
subnixum  in  maximo  stomachi  dolore,  gypso  poto^  consciTisse  sibi 
mortem.    Plin,  lib.  xxxvi.  cap.  24. 

X  The  wine  of  the  island  of  Zante  is  almost  as  strong  as  brandy. 
It  is  supposed  that  this  proceeds  from  the  unslaked  lime  whkh  it 
usually  mixed  with  it^  under  the  pretence  that  it  then  keeps  betlor, 
i^nd  is  fitter  to  be  transported  by  sea.  Arvieux,  Nachtichitn  vmt 
seiner  reise,  vol.  iii.  p.  328. 

§  Christophori  a  Vega  de  arte  medendi,  lib.  ii.  cap.  2. 

II  No  one  sells  wine  at  Tunis  but  the  slavts^  and  this  wine  it  not 
under  the  jurisdiction  of  the  Tunisian  governiient.    Th^  pul  lime 
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and  in  many  other  countries.  It  is,  however,  con- 
demned by  several  physicians  and  chemists ;  he- 
pause  obstructions  and  other  bad  effects  are  to  be 
apprehended  from  it.*  Some,  on  the  contrary,^ 
consider  it  as  harmless ;  f  and  I  must  confess  that 
I  should  expect  no  bad  consequences  from  such  a 
small  quantity  of  lime  as  would  be  necessary  for 
that  purpose.  It  will  produce  a  salt  which  will 
have  the  same  effects  as  that  tartareous  crust  called 
wine-stone,  and  will  act  as  a  laxative,  like  the  salts 
which  our  apothecaries  prepare  from  that  calcare- 
ous stone  crab*s-eyes,  by  means  of  vinegar  or 
lemcHi-juice.  The  lime,  which  the  acid  of  the  wine 
cannot  dissolve,  will  fall  to  the  bottom  as  a  sedi« 
ment,  and  assist  to  clarify  the  wine.  Used  how-* 
ever  in  too  great  quantity,  it  may  hasten  the  eva- 
poration of  the  still  remaining  spiritous  part,  and 
render  the  wine  weak :  a  caution  which  has  been 
given  to  wine-merchants  by  Neumann.. 

in  it,  which  renders  it  very  intoxicating.  Thevenofs  Reiseheschrei' 
hung,  vol.  i.  p.  399j  according  to  the  edition  of  Franckfort^  1693^ 
4to. 

*  Mr.  Cartheuser  in  his  second  Programma  de  quihusdam  vinorum 
miMiiertttitmihus,  qua  addiiamentis  mineralihus  peragunlur, 

*f  See  an  essay  on  the  corrosive  quality  of  lime  in  wine  in  IFeler's 
J^k^iikaUtch-chemiichen  magazin,  vol.  ii.  p.  1 12^  where  may  be  found 
•omB  important  experiments  which  seem  to  determine  this  poii^t.  In 
^HleUung  zur  verbesserung  der  weine  in  Teutschland,  Franck.  and 
Xicipsic  1775^  8vo^  the  moderate  use  of  calx  is  recommended.  In 
France  potashes  are  put  into  wine  instead  of  lime.  See  Sage's  Che* 
miiseke  untersuckung  vergchtedener  miner  alien ,  p.  128. 

2  D  2 
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vitHdlic  hm ;  ilHd  distolf  ii»  in  Hhfit^  is  weil  tt) 
Wktd-,  Uke  ahy  6tb«^  i«]in«  tertU.  W6i<  H  kIWitjfi 
fUUy  ililtortttecl  tvith  ihi  acid,  Its  iifRfcM  ti|tdH  #lfil 
l^dttld  be  iih|)eh:kptible :  but  ii*  the  ifab^  kibdi  6f 
boMtbbh  gyt)  Juih  cohtaih  dbaildUicfe  df  I'dbM  Mie&i 
irtous  {jiiHiicIes,  they  elf^rViesi;^  #ith  afcKlSi ;  itfi  SS* 
tolv^d  in  |)dH  hy  them,  knd  fo^Qi  that  lAit  Whi^  I 
havt!  b^fbrii  ^iild  I  cohstd^t  flS  hkiihl^ii;  B)*  ^iOUSA 
b)f  thitite  (ittrticle^  ^t)^utii  iMp^6¥di  iMf  HM^  Hi 
wdl  as  ebMaic*n  litnfe.*  I  tobic  htUf  ika  tfttAct  tiif 
that  gypShtri  which  bt  dsterbde  li  (ibUtitHid  Mi 
diM  d^  mof t&f,  And  which  iii  Htird;  whitg^  itaa  tf|i 
dlri^  ^ild  ahhost  of  thb  batnfk  bf  Hkbil^tiif :  WbM 
I  hkd  pbunded  it,  I  pat  it  itlib  ^trbbg  Vi6«giu>  )ji  t 
glass  V^s^el,  and  suffered  it  tobdit  fbi-d  fei^  bittdttih 
1  then  litraihh)  it  thrbugh  filt^Ug-pd^;  sMd  ^Mt 
imijaibbd,  after  it  Ms  fcAsbed  &hd  dribd,  Wdl^ 
SI5  grains ;  ko  that  the  vih^gfti-  had  disMlt^  SI 
grains,  which  were  precipitated  afterwards  by  anal* 
hdi;  I  pbriitied  the  like  process  widi  Iiidf  tm  vulioi 
"Ot  burbt  gypsum,  siich  as  is  iised  bei^  tdt  fiodH) 
and  I  found  that  two  ounces  of  the  same  vinegar 
clissolved  half  a  dram  of  it,  which  was  somewhat 
more  in  proportion  than  of  the  former.  Every  <M 
wfaom  I  causM  to  taste  df  this  vinegttr  rotaeirltlsd  tUft 

both  biid  id^t  k  cbndid^i^dbte  ^hkit^df  ib^ff  mosef) 

tiut  toat  the  vinegar  wnicn  baa  been  boilSd  wrai 

•  See  iainAei  ftb^'iMeM-J^SAR;  IM.  ^  ]^.  «m 
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imrnt  gyp^upn  ^^d  lost  tb^  (i^qst  Few  Ifin^^  of  gyp* 
mai  f^re  coqc^plpt^lys^tur^ted  with  th?  vitriolic  aci^j 
m^  at  ^y  rate  we  have  qo  reason  tq  suppose  tb^t 
t^  ^cieata  sqiigbt  perff^ct  gypsum  for  their  wipi99« 
T^lfis  in^thod  i^  pQt  yet  dismEied.    We  are  tpld  hy 
AfV)Wz,1^  that  it  M  stiU  eqaployecj  ip  the  isli^pd  qf 
Milo;  and  I  shall  here  take  occasiqn  to  qb^^rv^  th^l 
1411  iwiter  9k9  W  ^dfied  to  wip^  there,  eyw  af 
pSKMentf    CbwtQpb^  Veg^i  whom  J  have  beforp 
^qoljed,  npvi»^\m  th^  Sp^piard^  with  the  use  qf 
gSfp^um  i  wd  it  b»^  h^n  (jondemued  by  the  mo-^ 
^^  ^  w0}  as  the  aucient  physicis^na,  such  as  C^- 
^nmr.  t    An  JEngUshm W  of  tbp  name  of  H^f dy 
iHfitmsi  tq  spi^pe/Qt  that  gypsupri  contains  l^ad  apd  ^r- 
f/rnm)^  e^rth ;  |  but  it  ^ppew^  th^  this  writer  doubt- 
f^  ^h^her  our  gypsum  be  the  s^mie  ^s  tb^t  of  the 
IPPimtf;  ftnd  indeed  it  k  pece33^ry,  before  we  us^ 
t^Hf  wform^tioQ  respecting  n^tiiral  objects,  to  e^^- 
i|MMi  p^efplly  whether  they  understood  by  any  nam^ 
what  we  ua4er?tftpd  by  it ;  apd  what  they  meapt 
by  gypnum  h^  be^n  determined  neither  by  Stepha- 
nus,  Ferber,  nor  Gesner.    We  however  know  this 

•  Vol.  iv.  p.  273. 

t  Ut  supra,  p.  7. 

}  The  properties  of  lead  and  arsenic  are  well  understpod ;  but  what 
those  of  the  ancient  gypsums  were,  will  reqi^re  £^l  ^plai^tticui ;  as 
if^ase^  9t^vpi»  to  be  ju^t  reason  to  Uelieve,  that  some  of  them  cont^ed 
%  flfJ^^fSS^  ^f  P(\et2Lllip  ox  araenlc^  e^rth.  A  candid  ex^minaiion  ^ 
|^%  ^  b^ef^a^vanjse^Q^  thfi  cqHc  qf  Poito^  ^>|i  Devoruiire,  hj: 
James  Hardy,  London,  i.  Svo.  p.  ^4. 
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much,  that  the  ancients  burnt  their  gypsum^  and 
that  they  formed  and  cast  images  of  it.*  In  tny 
opinion  wine  cannot  be  poisoned  by  gypsum ;  and 
wine-merchants  who  employ  it  and  lime  deserve 
no  severer  punishment  than  brewers,  who,  in  the 
like  manner,  render  sour  beer  fitter  to  be  drunk 
and  more  saleable. 

That  the  ancients  were  accustomed  to  clarify 
their  wine  with  gypsum,  is  proved  by  different  pas- 
sages of  the  Greek  writers  on  husbandry.  They 
threw  gypsum  into  their  new  wine;  stirred  it  often 
round,  then  let  it  stand  for  some  time,  and,  when  it 
had  settled,  poured  off  the  clear  liquor.f  It  would, 
however,  appear  that  they  had  remarked  that  gyp- 
sum caused  the  spirituous  part  to  evaporate;  for  we 
read  that  the  wine  acquired  by  it  a  certain  sharpness 
which  it  afterwards  lost,  but  that  the  good  effects 
of  the  gypsum  were  lasting. ;}:  This  process  in  mo- 
dern times  has  been  publicly  forbidden,  in  many 
countries,  as  in  Spaing  in  the  year  1348. 

Calcined  shells  were  in  ancient  times  used  in- 

*  Hominis  imaginem  gypso  e  facie  ipsa  primus  omnium  expressit, 
ceraque  in  earn  formam  gypsi  infusa  emendare  instituit  Lysbttatui 
Sicyonius,  frater  Lysippi.    Plin,  lib.  xxxv. 

t  Geopon.  p.  462.  483.  494. 

X  Greopon.  vii.  12.  p.  483. 

§  Caesaraugusts  gypsum  vino  admisceri  solet^  ne  facile  acescat; 
hoc  vero  antiqua  lege  anni  1348  prohibetur,  quae  inserta  reperitur 
Faris  in  usu  non  hdbitis,  p.  12.  IntroducHo  in  oryctographMm  ef 
toolopam  Aragonice,  1784,  8vo.  p.  18. 
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irtead  of  lime.*  Potters-earth  was  also  thrown  into 
wine,  in  order  to  clarify  it  by  carrying  the  muddy 
particles  with  it  to  the  bottom.  This  method  I 
have  seen  employed  in  the  breweries  at  Amster- 
dam, to  purify  the  water.  In  the  south  of  France 
it  is  used  for  clarifying  wine-stone  ley;  and  in  my 
opinion  it  might  be  useful  on  many  other  oc- 
c^sions.f 

•  The  ancients  poisoned  their  wine  with  lead  with- 
6ut  knowing  it ;  but  at  what  period  did  that  perni- 
cious practice  begin  of  employing  sugar  of  lead 
and  litharge  ?  Litharge  w^as  not  unknown  to  the 
ancients;  for  it  is  mentioned  by  Dioscorides,  Aetius, 
and  others.  Sugar  of  lead  is,  indeed,  more  mo- 
dem ;  but  I  have  found  no  information  respecting 
the  invention  of  it,  except  that  it  was  known  to 
Paracelsus,  who  died  in  1541,  and  who  ventured 
to  prescribe  it  for  some  disorders.  It  was  known 
alao  to  Angelus  Sala,  one  of  the  most  ingenious  of 
Ihe  early  chemists.  In  the  Roman  laws  no  par- 
ticular orders  occur  against  the  adulteration  or 
poisoning  of  wine;  for  what  we  read  in  the  In- 
stittitiones'j^,  is  applicable  only  to  the  spoiling  of  an- 
other person's  wine,  and  thereby  occasioning  a  loss 
to  him ;  and  this  explanation  is  confirmed  by  the 

♦  Geopon.  p.  486. 

f  Greopon.  p.  486. 

X  Denique  responsum  est^  si  quis  in  alienmn  vinum  aiit  oleum,  id 
miscuerit^  quo  naturalis  bonitas  vini  aut  olei  corrumperetur^  ex  hac 
parte  legis  Aquiliae  eum  teneri.    InsHiui,  lib.  iv.  tit.  3.  §  13. 
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J)ige^ta*  The  Germs^n  prohibHioBS  agpips|  ^ 
adulteration  pf  win^  began  in  (he  ^|]^n(lt  cepti^ryi 
and  were  from  time  to  tip[^e  renewed  with  ^d<tit|(|iM) 
severity.  Iq  tb^t  centuryi  we  Q^d  caippla|Q|ij| 
ag^nst  tbia  pr^tice  witb  lime,  sqlphur,  Wid  mi)l({ 
but  no  instance  occurs  of  the  poisoning  wittt)  leiul, 
I  however  conjecture  that  the  use  of  lit)^ge  vm 
introduced  in  the  twelfth  or  thirteenth  ^At^ryi 
but  the  framers  of  the  laws  were  qpt  fM^U^HPted 
with  the  real  poii^on ;  and  in^teod  pf  cf^usuig  ft  \fk 
be  exaqpiined  by  the  chemist^,  who  it  onust  Ue  QW^ 
fessed  had  not  advanced  far  in  their  art,  they  cgRf 
teut^  thejpfiselves  with  prohibiting  the  use  pf  thQ&f 
things  which  they  found  consider^  by  the  {^oqien^ 
^  ds^gerous. 

Ampng  the  oldest  German  prohibitipps  %£^io#( 
the  aduUev^tipn  of  wine  is  that  pf  Nureml|6Fg,  iq 
the  year  1409;  in  which,  however,  there  is  pp  bqt 
tice  taken  of  litharge. f  Another  of  the  year  \4ff9k 
is  ipentioned  by  Datt;  %  but  some  Imppria}  Q{^  ^ 
^^  earlier  period  ipay  have  beep  lost*  \    Iq  th^  JMT 

*  Cum  60  plane,  qui  vinum  spurcayit,  vd  ejfudit,  t^  ¥Mll 
it,  vel  alio  modo  vitiavit,  agi  posse  Aquilias,  pelsus  ait;  q^ 
iam  effusum  et  acetum  factum,  corrupH  appellatione  oondnetnr. 
Digestor.  lib.  ix.  tit.  S.  leg.  27.  §  15.     Later  Jurists  oall  the  adul- 
teration of  wine  crimen  stellionatus.    See  Harprechl,  Resp.  crimm* 
par.  ii.  p.  237*  §7- 
f  Goecking*s  Journal  von  und  fur  TeutschlanA*  1784j,  1.  p.  4g^ 
X  De  pace  imperii  publica  libri  quinque^  auctoie  L  P.  l^tifU 
Ulmae  1698,  fol.  p.  632. 
§  Gol^ast.  Constit.  imper.  tojfx.  ii.  pu  11^. 


)4^7  the  Gqpp^ror  Cf^us^4  ^P  order  ^gaiqst  the 
adulteration  of  wjq^  to  l^e  published  ^y  (h^  gor 
V^nin^f^Qts  jq  Swf^l^ia,  Fr^ncpnia,  e^nd  Alss^ce ;  and 
tlm  pr^tice  was  a  subject  of  deliberation  at  the  diet 
of  jj^th^nbvirg,  jJie  s^rpe  yec^r,  and  also  ^t  the  d\^% 
qf  ^9rp)8,  under  Masiitnilian  I,  in  149^*  At  tliQ 
i}iet  pf  I^iqcjfiiVi  (he  use  of  sulphur  was  in  ps^rtiqulcHft 
proWjiNi^f}  alsp^lFreyburginElrisgattin  1498. 
|p  jtl)e  year  ],$00  the  same  affair  was  discussed  at 
^i}g8i^u(*g9  fUG)d  again  at  that  city  in  1548,  unc^ep 
Charles  V.  It  appears  that  this  business  was  left 
afterwards  to  the  care  of  the  different  princes,  who 
from  time  to  time  issued  prohibitions  ag^ins|;  jso 
4^truptiye  a  fraud. 

Older  and  severer  prohibitions  are,  however,  te 
be  found  in  other  countries.  By  an  order  of  Wil- 
%TO  ^punt  of  Hennegau,  Holland^  and  Zeeland,  oi 
the  yefir  1 SS7,  we  find  that  long  before  that  period 
it  was  customary  to  adulterate  wine  by  noxious  and 
(^angeroqs  substances.  In  the  year  1384th^gQt 
ffnunent  at  Brussels  issued  a  severer  order  of  th^ 
like  kind,  in  which  vitriol,  quicksilver,  and  lapis  ca- 
laminaris  are  mentioned.*  In  France  we  find  pxi  0I4 
9f4fim(incc  4u  prevdt  ^e  Pam,  for  the  &ame  puFc 
pose,  dated  September  the  SOth,  and  December  the 

*  W.  F.  Verhoeyens  PreUchiift  ul^r  4^  ^ust^i^  4^  ^"YVJYfiilBI 
mid  hao^lung  in  den  Niederlaii4^^  i^  d^  I3t^  ^^  Hl^  jithjrlimAs 
A(?^>  P-  9^  9  and  in  Analyse  du  xq^giotlir^  d^  M-  Vert^o^^j^  ^  |?, 
^p^  Ove^  piec^  are  inserted  in  Jff^ig^^  s^r  [^  q^§s^i9^fmM^ 
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2d,  1 37 1,  in  which  no  minerals  are  mentioned ;  but 
in  that  of  1696  litharge  is  particularly  noticed.* 

Conrade  Celtes,  who  in  the  year  1491  was  first 
drowned  in  Germany  as  a  poet,  gives  in  his  pane- 
gyric on  Nuremberg  some  information  respecting 
the  adulteration  of  wine,  from  which  we  learn  that 
he  considered  it  as  a  new  invention,  and  ascribed 
it  to  a  monk  called  Martin  Bayr ;  but  his  expres- 
sions are  so  figurative,  that  little  can  be  gathered 
from  them.f     We  are,  however,  told  by  Zeller, 

*  Trait^  de  la  police,  pnr  De  la  Mare.  Amsterdam  179Q,  fbl.  ii. 
p.  514. 

+  1  wish  those  who  adulterate  wine  were  punished  with  greater  se- 
verity ;  for  this  execrable  fraud,  as  well  as  many  more  deceptions,  hat 
been  invented  in  the  present  age;  and  a  villany  by  which  the  colouri 
taste,  smell,  and  substance  of  wine  are  so  changed  as  to  resemble  that 
of  another  country,  has  been  spread  not  only  through  Germany,  but 
also  through  France,  Hungary,  and  other  kingdoms.  It  was  invented, 
they  say,  by  a  monk  named  Martin  Bayr,  of  Schwareen-Eychen  in 
Franconia.  He  undoubtedly  merits  eternal  damnation  for  rendering 
npxious  and  destructive  a  liquor  used  for  sacred  purposes,  and  most 
agreeable  to  the  human  body;  thus  contaminating  and  debasing  a  gift 
of  nature  inferior  to  none  called  forth  from  the  bosom  of  the  earth  by 
the  influence  of  the  solar  rays;  and  for  converting,  like  a  cruel  and 
sanguinary  destroyer  of  the  human  race,  that  bestowed  upon  us  by 
Nature  to  promote  mirth  and  joy,  and  as  a  soother  of  our  cares,  into  a 
poison  and  the  cause  of  various  distempers.  But  if  the  debasers  of  the 
current  coin  are  punished  capitally,  what  punishment  ought  to  be  in- 
flicted upon  the  person  who  hath  either  killed  or  thrown  into  diseases 
all  those  who  used  wine?  The  former  by  their  fraud  injure  a  few,  but 
the  latter  exposes  to  various  dangers  people  of  all  ages,  and  of  both 
sexes;  occasions  barrenness  in  women ;  brings  on  abortions  and  makes 
them  miscarry ;  corrupts  and  dries  up  the  milk  of  nurses ;  excites 
gouty  pains  in  the  body;  causes  others  in  the  bowels  and  reins,  than 
which  none  can  be  more  excruciating;  and  produces  ulcers  in  the  in- 
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that  it  was  believed  that  this  dangerous  fraud 
was  invented  in  France.*  Martin  Zeiler,  in  his 
Chronicle  of  Swabia,t  says,  ''  In  the  year  1453, 
"  the  citizens  of  Augsburg  began  to  observe  this 
"  fraud  in  the  wine-market ;  for  during  four  years 
**  before,  Martin  Bayr,  at  Schwarzen-Eychen  in 
"  Franconia,  first  taught  the  German  tavern-keepers 
**  and  the  waggoners,  to  preserve  new  wine  from 
*'  becoming  sour;  to  clarify  wine  by  sulphur; 
**  and  likewise  to  counterfeit  it  by  spices,  to  the 
"  great  prejudice  of  people's  health."  In  this 
passage,  there  is  no  mention  of  litharge,  but 
of  other  mixtures.  The  oldest  account  of  the 
poisonous  sweetening  of  wine  is  that  which  oc- 
curs in  the  French  ordinance.'}:  of   1696;   and 

testines :  in  shorty  his  poison  inflames,  corrodes,  burns,  extenuates, 
and  dries  up;  nor  does  it  allay,  but  increase  thirst;  for  such  is  the 
natuf«  of  sulphur,  which,  mixed  with  other  noxious  and  poisonous 
things,  the  names  of  which  I  should  be  ashamed  to  mention,  is  added 
to  wine,  before  it  has  done  fermenting,  in  order  to  change  its  na- 
ture. This  poison  we  have  been  obliged  to  purchase  for  our  friends, 
wives,  children,  and  selves,  at  a  high  price;  as  wine  has  been  scarce 
Host  several  years  past;  and  it  would  seem  that  Nature  had  denied  this 
liquor  so  long,  out  of  revenge  against  her  enemies  and  the  destroyers 
of  the  whole  human  race.  You  ought,  therefore,  most  prudent 
Others,  not  only  to  empty  their  vessels,  by  throwing  this  poison  into 
jrour  river ;  but  to  cast  alive  into  the  flames  the  sellers  of  this  wine> 
and  thus  to  punish  poisoning  as  well  as  robbery.  Pirkheimeri  Opera, 
Franck.  161O,  fol.  p.  136. 

'  *  Zelleri  Dissert,  de  docimasia  vini  lithargyrio  mangonisati.  Tu- 
bingsB  1707,  §1- 

i*  Chronicum  parvum  Sueviae ;  oder  Kleines  Schwabisches  zeit- 
buch.     Ulm  1653,  4to.  p.  65. 

t  De  la  Maie,  Trait^  de  la  police,  i.  p.  61 5. 
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Z?ller's  ponjectqre  th^t  it  wa|  invented  fM*  first  if* 
QDl^rkQci  jn  France,  seems  to  pfie  the  pipre  prpbat)|^ 
^B  \t  (ippe^rs  that  it  was  praqtis^c]  at  Wurtemb^fg 
i^bout  the  same  period*  In  the  yt^^x  1697  i^  ^.^ 
known  thpre  tb^t  sqme  wino-mercj^ants,  pi^rtiqar 
larly  H^s  George  Staltser  at  Qopp^ngen,  usfd 
litharge  of  silver  for  refining  wine,  and  by  tlfese 
ifieans  deprived  ms^ny  persons  of  life,  and  occasion-^ 
ed  the  loss  qf  health  to  others.  Staltser  pleaded 
ip  excuse,  that  he  considered  the  process  he  bad 
employed  as  hf^rnpless,  and  that  Masskosky,  pby"* 
$ician  to  the  town  of  Goppingen,  who  was  ac-. 
counted  a  (pan  of  knowledge,  had  employed  tl^ 
same  for  bi^  wine.  Bruge]  also,  pbysiciaq  to  tbe 
town  of  Heidenheini,  had  declared  tlia);  lith^gie 
was  not  prejudicial;  and  as  he  was  a  person  of  re- 
pMtation,  his  opinion  had  tended  not  a  little  to 
establish  the  use  of  that  practice.  Th^s  report  wm 
so  hurtful  to  the  wine-trade  of  Wurtemberg,  whic^ 
^{  that  tin^e  brpugbt  a  great  deal  of  money  into 
^  dueby  from  other  countries,  tba:(  tb^  wip@  ft 
Ulm  remained  unsold ;,  and  duke  Everbard  Louis 
was  obliged  to  cause  experiments  to  l^e  niade  tP 
ascertain  the  nature  of  the  fiubs^ce^  milled  with 
it.  Solomon  Keysel,  the  duke's  physician,  aiM 
J.  Caspar  Harlin,  physician  to  the  CQi^rtpj  both  dcr 
clared  tbftt^itharge  wa^  nqxiiqu^j  titut  tl^t  sijdpbur 
besprinkled  with  bismuth  was  still  more  ao.  T^y 
strongly  advised,  therefore,  that  both  these  sub- 
stances should  he  fQrl;>i44w  ^  j'^  Vf^  tt^)^  ^ 
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hfefefifeSt  pehalties;  and  this  prohibition  was  put  in 
fote%  tt-Uh  tlife  greater  seVferity,  as  6ome  persons  of 
the  first  tank  had  ibl-  several  years  before  caused 
(heir  spoiled  and  Sour  wine  to  be  made  sweet  and 
cledr  in  this  manlier,  by  a  weaver  of  Pforzheiih, 
•ho  resided  at  Stutgarl.  An  order  uas  issued  on 
41ie  loth  of  JVIay  I6y7,  forbidding  this  adultera- 
tion under  pain  of  death  and  confiscation  of  pro- 
perty, as  well  as  of  being  declared  infamous  ;  and 
the  duke  requested  the  neighbouring  states,  par- 
tlctilarly  Bavaria  and  Eychstat,  to  keep  a  more 
t(a.tchful  eye  over  their  wine-merchants  add  wag- 
^hers,  by  which  meails  it  ivas  supposed  all  danger 
froiild  be  Avoided. 

In  Ihe  following  year,  the  city  of  Ulm  discovered 
a.  J)bor  man  at  Glengen,  within  its  own  jurisdic- 
tion, who  had  sweetened  with  litharge  some  sour 
itiile  purchased  at  Wurtemberg.  He  was  accord- 
ingly banished  from  the  country;  and  several  other 
li^rsons  in  the  duchy  were  condemned  to  labour  at 
ibe  fortifications.  This  example  was  attended 
with  so  good  an  effect,  that  for  some  time  adulte- 
ration was  not  heard  of;  but  eight  years  after, 
John  Jacob  Ehrni,  of  EslLngen,  introduced  that 
ipraetite  again  with  some  variation,  and  not  only 
employed  it  himself,  but  induced  others  to  follow 
it  in  several  other  places.  Greater  severity  was  at 
length  exercised.  Ehrni  was  beheaded  ;  the  pos- 
•essors  of  adulterated  wine  were  lined,  and  the  wine 
■was  thrown  away.     After  this  second  example, 
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which  was  followed  in  other  parts  of  the  couDtry,, 

the  art  of  adulterating  wine  seems  to  have  been 

more  carefully  concealed,  or  to  have  been  entirely 

abandoned.''^   But  in  the  present  century,  treatises 

have  been  published  on  the  management  oi  wine^ 

in  which  the  art  of  improving  it  by  litharge  has 

been    taught,  as  a  method   perfectly  free   from 
danger.f 

For  detecting  metal  in  wine,  the  arsenical  liver 
of  sulphur  is  commonly  employed ;  a  solution  of 
which  is  called  liquor probatorius  fFurtemhergicm.^ 
This  appellation,  in  my  opinion,  has  been  given 
to  it  because  it  was  first  applied  for  that  purpose 
by  a  public  order  in  the  duchy  of  Wurtemberg; 
though  the  invention  is  ascribed  to  one  of  the 
duke's  physicians.^  The  use  of  it  however  is  not  at- 
tended with  certainty :  not  only  because  it  precipi- 
tates all  metals  black  without  distinction,  for  lead 
is  not  the  only  one  that  we  have  reason  to  suspect 
in  wine ;  but  because  this  proof  becomes  very 
dubious  when  gypsum  has  been  added  to  the  wine 
also,  for  the  blackness  of  the  precipitate  becomes 
then  imperceptible  by  the  whiteness  of  the  earth. 


*  Sattlers  Greschichte  des  herzogthums  WCirtemberg,  xii.  p.  8£. 

t  William  Graham's  Art  of  making  wines  from  fruity  flowers, 
and  herbs.    Sixth  edit.  London,  Svo. 

X  Sages  Chemische  untersuchung  verschiedener  mineralies^ 
p.  132. 

§  Anleitung  zur  verbesserung  der  weine  in  Teutschland,  p.  3S. 

II  See  mj  Physicalisch-okonomische  bibliothek,  ix.  p.  2g5.  and 
Qmelins  EinleituDg  in  die  chemie,  p.  184. 
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|.  The  operation  of  fumigating  wine  with  sulphur 
IS  performed  by  kindling  rags  of  linen  dipped  in 
melted  brimstone,  and  suffering  the  steam  to  enter 
a  cask  filled,  or  partly  filled,  with  that  liquor.  I 
do  not  know  at  what  period  this  process  w^as  invent- 
ed ;  but  it  is  worthy  of  remark,  that  we  are  told  by 
Pliny,*  that  in  his  time  some  employed  sulphur 
in  the  preparation  of  wine.  On  this  subject  he 
quotes  Cato ;  but  the  passage  to  which  he  alludes 
is  not  to  be  found  in  the  works  of  that  author  band- 
ied down  to  us ;  and  the  method  in  which  it  was 
really  used  is  consequently  unknown.  Reason  and 
experience  show  that  the  vapour  of  sulphur  stops 
the  fermentation  so  hurtful  to  wine,  and  prevents 
it  from  spoiling ;  and  the  best  writers  on  the  ma- 
nagement of  wine  allow  the  free  use  of  it  for  that 
purpose. f  It  can  certainly  do  no  injury  to  the 
health;  and  it  was  not  necessary  for  the  police, 
in  different  countries,  to  distribute  prescriptions 
for  employing  it,  to  forbid  it,  or  to  limit  the  quan- 
tity,:{:  as  it  produces  no  other  effect  than  that  of 

*  PUa.  Nat.  Hist.  lib.  xiv.  cap.  SO. 

t  See  the  before-quoted  Anleitung  of  Mr.  Sprenger,  and  Wiegteis 
Begriffvon  der  gahrung,  Weimar  1776,  8vo.  p.  57.  Mimoire  sur 
la  meilleure  manihre  defaire  et  de  gouverner  lies  vins  -  -  -  par  I'abb^ 
Rozier,  1772,  8vo. 

X  This  was  done  at  Rothenburg  on  the  Tauber  in  1497 .  It  was 
Ofdered  that  half  an  ounce  of  pure  sulphur  should  be  employed  for  a 
cask  containing  a  tun  of  -wine ;  and  that  when  wine  had  been  onet 
«zp«sed  to  the  vapour  of  sulphur^  it  should  not  undergo  the  samt 
opiialion  a  Mcond  time. 


41d  liistORt  oir  uHitMiifioiist 

ktpeWihg  the  ttit  wbieh  promotes  e(imiflti<M$  imd 
pferbapd  also  the  inflaihiiiabl<$  ^art^  df,  to  ip^A 
itldi«  accoi*dihg  to  the  U6w  itidd^^  bf  eMifibkg  ttS 
fixed  air  i^hibb  it  tday  ebhtaiil. 

SbiUe  ^iiife'deftler^  hfe  6tii\k%ma«i  td  ii^riBlito 
bVei-  with  bi^ttabth  ti}6  rags  di|jpM  iil  8blpBttf  ui^ 
fdt  iiimigatitig  Wifle^  aild  thi§  adiJitibU  ii  ^  (jr€mhk 
inv^iltion.^  It  has  bee»  is^verely  fbfbidd«h  bjreli' 
fihebs  laWs ;  And  the)^  are  uridoubtedljr  sbffideut 
grounds  fbr  its  being  reprobated,  becitiibe  ibiifc  i^tttf^ 
ifletal,  which  has  ab  affinity  to  lead,  is  ttot  oiity  tO 
be  direiaded  on  its  own  adcouht ;  blit,  aii  il  is  ftddeiB 
|lure^  if  used  id  too  large  a  quluatity^  Bc^oe  bf  t&ii 
taoetal  dissolved  by  the  sulphuir  itttiy  fUl  kito  ttf« 
wine ;  and,  as  Pott  obiserVes,  bismiikth  ^d  iti  dihi 
&re  both  soluble  in  vinous  acid.  At  ^hy  )rhti, 
Ihte  tljieiallic  additioh  is  bf  ho  use  in  any  pi>iHl  bf 

♦  In  John  Hornung'8  Cisia  medica,  Norimbergae  iQ26,  thHre  art 
two  letters  from  German  physicians  respecting  this  practice.  Libaviut 
tays,  p.  165,  Telam  sulphuratam  quae  bismuthuxH  caj»it  boh  lauob. 
Minerale  hob  famis  pestilentibns  aneniealibua^^  dst  plemiixi  -  -  -  • 
Fors  inventor  ejus  putavit  facere  ad  defecanduni  vinum«  sicut  videmui> 
fieri  musto  in  stanneis  vasis  servatoj  vd  ietiam  staiMo  eoiEliein  M^u&to, 
et  in  dolia  conjecto. 

I]k)ldius  tells  us^  p.  447>  Scis  scopum  esse  praecipuum  sulphurato* 
rum  duplicem^  turn  ad  vasa  turn  ad  vinum^  potissimuin  tamen  propter 
vinum  excogitari  a  Germanis  haec  mistura  solet ;  scilicet  ut  vina  a  po^ 
tredine  defendantur  -  -  Veteres  id  tentabant  coctione.  -  -  Coropen- 
d!^iu^  G^Hhani  in  frigildis  r^gionibus  id  tM!aibnt  pkr  VSkk  fifl^u- 
fei^,  yA  dia  viih  sulphuric  hibnti^-^AccictM^  ]^tM  bt  i^Btillt, 
i^m  bidi&athum  ititer  ^Uihiiiiih  ^t  pluMbcim  diiSgt&Si  tUMt  tbgjS^ 
mY&m,  qu^  8atk>fem  ta^^Mcbm^iA^haffhtifii^ft^fttkbbil,  IME 
iad«  aliqiuetiam  vino  aliquam  gpmtiam  conciliiK  lb  pQK  tfbMMK. 
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tiew,  as  the  most  experienced  dealerain  wine  have 

dlong  since  acknowledged. 

_.-  In  an  old  Imperial  ordinance,  milk  also  is  men- 
tioned as  an  article  used  in  the  adulterating  of 
wine.  This  method  was  known  to  and  practised 
by  the  ancient  Grecians.*  But  in  the  opinion  of 
Von  Rohr  milk  cannot  be  employed  for  that  pur- 
pose, "j"  "  One  can  scarcely  comprehend,"  says  he, 
*■'  how  the  framers  of  laws  should  ever  imagine  that 
*'  a  wine-dealer  would  be  so  simple  as  to  adulterate 
*'  wine  with  milk ;  and  those  who  do  so,  deserve 
"  not  to  be  punished  for  their  folly.  As  they  will 
"  find  no  purchasers  to  wine  adulterated  by  so 
"  strange  a  mixture,  that  punishment  will  be  suf- 
"  ficient."  The  effects  of  milk  however  may  be 
easily  comprehended.  It  causes  the  wine  to  throw 
up  a  scum,  which  carries  with  It  every  impurity; 
and  this  being  taken  off  along  with  it,  the  wine 
must  of  course  be  rendered  much  clearer.  How- 
ever, though  this  mixture  cannot  be  called  an 
adulteration,  it  is  certain  that  wine  may  be  refined 
much  better  by  isinglass,  and  that  method  is  fol- 
lowed at  present.  ;J; 

I  I  shall  observe  in  the  last  place,  that  in  the  year 
1472  Stum-winCj  as  it  is  called,  was  prohibited 


"  Geopon.  p.  496.  502. — Lemnius  de  miraculi 
Coloniie  1581,  8tq.  p.  Sgl ;  Viiium  corruplum  ac  gli 
bubulo  mcxlice  aalito 


f  See  Hauihaltungs-recht.    Leipslc  1716,  4to.  p.  13g3. 
X  Ankitung  tut  verbesser.  der  weine,  p,  l63  and  4g. 
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M  a  bad  liquor  prejuiKcial  to  the  health.*  By 
this  term  is  understood  wine,  the  femieiitatioQ  of 
which  hat  been  checked,  aad  whidi  on  tiiat  ac- 
count contioues  sweet;  seldom  beoomes  dear; 
and*  even  when  it  clarifies,  turns  nmddy  when 
exposed  to  the  air,  because  the  fermentation, 
which  has  been  stopped,  again  commeocei.  f 
Wines  of  this  kind  are  allowed  at  present  Hiey 
are  called  tma  antfa  ornf^ocof a;  and  have  agrsct 
lesemUanoe  to  a  sort  of  wine  made  princifintty  at 
Bourdeaux,  to  which  the  IVench  pwt  the  name  of 

•  YmklAtmei,ChMut9^An*mdiVnakki%^iLi^^9:i.  Wine 
•caponed  with  miistard9  and  which  was  sold  as  boikd  wine,  was  for> 
bidden  at  the  same  time.  See  p.  684.  In  ihe  year  t484  wine  mixed 
with  the  herb  mogwort  was  prohibited  aiso* 

f  AaleitaDg,  W  si^pra«  p.  ^»  1SS» 


■'  ,r    "      wy^ 
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CLOCKS  AND  WATCHES. 

A  PAPER  oa  this  subject  was  read  by  professor 
Haaiberger,  in  the  year  1758,  before  the  Society 
9f  Gottingen  ;  but  as  the  publication  of  the  Trans- 
itions of  the  Society  was  intprrOpted,  it  was 
never  printed.  I,  however,  procured  the  manu- 
script from  the  professor's  son,  Secretary  Ham- 
berger,  at  Gotha,  and  I  here  insert  it,  corrected  in 
ft  few  places,  where  necessary,  but  without  any 
iteration.* 

"  Weidler'f  and  Chambers  J  are,  doubtless, 
both  mbtaken  when  they  place  the  invention  of  au- 
tomatous  clocks  about  the  end  of  the  fifteen^  or 
beginning  of  the  sixteenth  century.  The  latter 
says.  It  is  certain  that  the  art  of  constructing  clocks, 
^uch  as  those  now  in  use,  was  tirst  invented  or 
at  least  revived  in  Germany  about  two  hundred 
jears  ago.  The  same  account  is  given  by  Weid- 
ler,    whom    Chambers    perhaps    copied.       But, 

•  The  Translator  h.n  nmittccl  the  inlroduction,  which  was  only  a 
tBinmaTf  of  what  i?  conlained  in  ihe  paper  itself,  and  also  about  two 
|pges  in  tbc  begjnnii^  of  the  paptr.  TheAutbor  says,  thai  iheprin- 
.cipal  writers  on  this  subject  art^  /ilcKander,  a  monk  of  the  ordei  of 
Si.  Benedict  i  Paute,  hiscountrytnaaj  and  our  Derham. 

+  Hiator.  Astron. 

I  Encyclopfedia,  art.  Clock. 

2  E  e 
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^^  We  findy^dso^  that  BenMurdut  SMeM*  neribes 
tbe  inventa^m  of  clocks  to  Boctbiut,  in  the  fiftk 
nmknry;  but  Bernardus  seemt  to  ba«o  fbvgotteii 
what  be  quoted  a  little  before  Ifom  CSassiodoraft,t 
iwpectiag  the  clock  of  Boethioi,  that  it  deter* 
milled  the  houn  gMt'iM  aquarum.  It  OMat,  tbaie- 
fore^  have  beeo  a  water*ck>ck,  and  not  a^  clock 
moved  by  wheels  and  weights.  The  tame  Ca8sili» 
dorus:);  had  provided  his  monks  at  the  momttter^ 
of  3t  An^iol,  ^  ID  Languedoc,  with  maehinei^  of 
the  like  kind :  ^  Horologiom  vobis  unom/  says 
he,  ^quod  soils  claritas  indicet,  praeparasse  of% 
nosoor;  alteram  vero  aquatile^  quod  die  noclii* 
i}ue  horarum  iugiter  indicat  quanlitatem;  qoki 
frequenter  nonnullis  diebus  soils  ckrilas  abesie 
eognoscitur/  We  are  to  und^staad,  also,  as  al* 
loding  to  such  clocks,  what  is  said  by  the  writer  of 
the  life  of  St.  Leobio,  bishop  of  Chartrain,  about 
the  year  556,  ||  when  he  tells  us :  ei  (Leobino) 
temperamH  cursus  horarum  et  vigiliarum  di^sn^ 
tiam  commissam  esse. 

^^  I  come  now  to  the  seventh  century.     In  De 
Fresne's  Zejrtcon  m£^  ^  iof^nuB  L^inii0iiBwefixi4 

*  -  .... 

*  Hwt.  Tkin.  lib.  yUp  c.  I7. 

t  Var.  Ub.  i-  in  fine. 

X  De  Institut.  div.  litter,  c.  2Q. 

§  In  the  original,  Monasierium  fhariense.   Trans. 

II  Mabil.  Annales  St.  O.  B.  sec.  i.  p.  123. 
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the  word  Index,  which  is  explained  to  be  the  index 
or  hand  of  a  clock,  or  the  small  bell  which  an- 
nounces the  hours  by  its  sound  ;  and  this  opinion 
is  adopted  by  Muratori.*  Du  Fresne  quotes  in 
support  of  his  assertion  a  monkish  work  called 
Regula  Magistri,  the  author  of  nhich  is  not  cer- 
tainly known,  f  but  which  Mabillon  J  asserts  to 
h&re  been  written  before  the  year  700.  The 
passages  to  which  he  refers  are:  Cum  advenisse 
divinam  horam  percussus  in  oratorio  index  non- 
straverit. — Cum  sotmerit  index- — and  Cum  ad 
opus  divinum  oratorii  indcr  sonaverit,^  But  Du 
Fresne  might  have  perceived,  had  he  quoted  tbe 
whole  passage  from  the  Bfty-iifth  chapter,  that 
allusion  is  not  here  made  to  a  clock;  for  it  is 
said,  not  merely  cum  sofiuerii  index,  but  cwm  so- 
mierit  index  ab  Abbate  percussus.  It  was  a  scilla, 
OT  skella,  perhaps  only  a  board;  and  Martene|j 
seems  to  understand  the  word  index  in  the  pro- 
perest  sense  when  he  explains  it  signum  quajratres 
vocabantUT  ad  divina  officio. 

"  That  machine  which  was  sent  as  a  present  to 
Charlemagne  by  the  king  of  Persia,  in  the  year 
807,  is  supposed  also  to  have  been  a  clock  like 
those  used  at  present;  and  if  we  follow  the  Chro- 


I  I  An 


Mur^Liori,  Antiq.  meil.  sevi  di&s.  24.  p.  399. 
t  LuGx  Hoislenii  Coctex  tegukruin.    Paiih  1663,  p.  WS- 
%  Annalei. 
§  Cap.  54  cap.  £5,  and  cap.  g&. 

Index  onomasiiciu  od  torn.  iv.    Dc  antiq.  icd.  BL 
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nicon  Turoneme^*  one  may  easily  fall  into  the  same 
opimon :  '  Misit  rex  Peraarum — borologium,  io 
quo  XII  horarum  cursus  cognoscebaotur,  cymbalo 
ibi  personante  et  equitibus,  qui  ^r  singulas  boras 
per  fenestras  exibant,  et  in  ultima  bora  diei  rede- 
uDtes,  in  regressione  sua  fenestras  apertas  claude- 
bant.'  The  description  of  it  however  to  be  found 
mAnnal€sFrancorum;\9i&cn\)ieA  to  Eginbard,  sbo^s 
clearly  that  it  was  far  different  from  our  clocks: 
The  author  says :  ^  Nee  non  et  horologium,  ex  au* 
richalco  arte  mechanica  mirifice  compositum,  io 
quo  duodecim  horarum  cursus  ad  depsydram  ver- 
tebatur^  cum  totidem  aereis  pilulis,  quae  ad  com* 
pletionem  horarum  decidebant,  et  casu  suo  sub- 
jectum  sibi  cymbalum  tinnire  faciebant.'-^It  wim 
evidently  therefore  a  water- clock,  furnished  with 
some  ingenious  mechanism,  but  having  nothing  in 
(Common  with  our  clocks^ 

"  About  the  same  period  lived  Pacificus,  arch- 
deacon of  Verona,  who  is  celebrated  for  having 
invented  a  clock.  J  His  epitaph,  besides  relating 
other  services  which  he  did,  says : 

Horologium  poctumum  nullus  anl^  viderat. 
En  invenit  argumentum  et  primus  fundaveratj 
Horologioque  carmen  spherae  coeli  optimum, 
Plura  alia  graviaque  piudens  invenit. 

♦  Martene,  Coll.  ampl.  tom.  v.  p.  960. 

\  Ad  a.  807*   Calmet.  Hist,  de  I^rraine,  vol.  i.  p.  58S. 

J  Onuphr.  Panuvini  Antiq.  Veron.  lib.  vi.  p.  153.  Sdp.  Maffn 
Degli  scrklori  Feronesi,  p.  32.  ■  MHratori,  Ani*  ItfU*  med.  avi^ 
diss.  24.  p.  392. 
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Bcipio  Maffei  endeavours  to  prove,  that  we  are 
pere  to  understand  a  clock  moved  by  wheels  and 
fveights ;  but,  in  my  opinion,  his  arguments  are 
^tremeiy  weak.  '  This  korologhim,'  says  he,  '  the 
like  of  which  had  been  never  seen,  and  which  was 
different  from  a  sun-dial,  because  it  showed  the 
liours  in  the  night-time,  could  not  be  a  clepsydra 
or  water-clock',  for  clocks  of  that  kind  were  not 
iOnly  known  to  tlie  ancients,  but  even  to  the  in- 
habitants of  Italy  in  latter  times,  so  that  it  could 
>bave  been  nothing  but  a  clock  like  ours.'  But, 
even  if  we  allow,  with  this  learned  man,  that 
water-clocks  were  known  in  Italy  at  that  period, 
^  h  cannot  be  denied  that  they  were  scarce,  and  used 
only  by  few,  as  may  be  evidently  gathered  from 
what  is  said  of  these  machines  by  Cassiodorus.  The 
greater  part  of  people  might  have  been  unac- 
quainted with  them  at  the  above-mentioned  time  ; 
and  there  is  no  necessity  for  adhering  so  closely  to 
tiie  words  of  the  epitaph,  millus  ante  viderat,  as 
Maffei  has  done.  Besides,  Maffei  himself  destroys 
the  foundation  on  which  he  rests  his  opinion  ;  for 
he  relates  that  a  korologium  siocitirmim  was  sent  to 
Pepin,  king  of  France,  by  pope  Stephen  II.  This 
appears  from  the  pope's  own  letter;  but  Maffei  is 
under  a  mistake  respecting  the  name,  for  it  was 
Paul,  and  not  Stephen.  The  letter,  which  may 
Ik  found  in  the  Codex  Caroliiius,*  is  dated  in  the 

■  Bouquet,  Seripl.  rer.  Gall,  et  Praiic,  torn.  v.  p-  513. 
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year  756.  Maffei  thinks  that  this  machine  was  of 
a  construction  different  from  that  of  a  water-clock; 
but  if  it  pointed  out  the  hours  in  the  day-time,  as 
well  as  in  the  night,  according  to  his  supposition, 
there  is  no  reason,  as  Muratori  observes,  why  it 
should  have  been  called  horohgium  n^ctumum. 
In  my  opinion,  we  ought  here  to  understand  s 
dWpsydra,  or  water-clock,  such  as  that  used  by 
Cissiodorus  for  tlie  like  purpose,  and  which  Hit* 
dilmar  recommended  in  the  ninth  century  to  ^ 
monks,  who  were  obliged  to  observe  the  hours. 
Hildemar  says,  He  who  wishes  to  do  this  properly, 
iMst  have  horologium  MqudtJ^ 

*'That  these  water-clocks  however  were  then 
scarce,  as  welt  as  in  the  following  centuries^  we 
have  reason  to  conclude  from  their  being  so  litde 
spoken  of  in  the  writings  of  those  periods.  In  the 
ancient  customs  of  the  monastery  of  St.  Viton,  tt 
Werden,!  written  as  is  said  in  the  tenth  century, 
no  mention  <A  them  occurs ;  and  the  monks  r^* 
laled  their  prayers  by  the  crowing  of  the  cock;  for 
if  is  said :  Cum  lucem  ales  rmnciweeriij  dahmMt 
omnia  signa  in  resurreciime  Domku  mstr%  See.  I 
fiad  as  little  mention  of  them  in  the  Seventh  cen* 
tiny,  even  in  passages  where  they  could  not  faafe 
beeo  omitted,  had  they  been  known.    Thos,  in  a 

*  Commentar.  in  Reg.  S.  Bened.  eap.  8.    See  Martene  De  ritib. 
eeeU  torn.  iv.  p.  5.  .       *        , 

^  MftfteDe^  losi*  it*  p.  S5S. 
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jlittle  work,  by  Pet.  Damiani,  De  perfecliane  Mo~ 
HlMchorum*  where  the  author  speaks  of  the  sigm- 
^ator  horarum,  he  does  not  so  much  as  allude  to 
clepsydra.  That  the  reader  may  know  what  he 
Vieans  by  signijicator  horarum,  I  shall  here  quote 
hiB  own  words  :  '  Non  fabulis  vacet,  non  longa  cum 
lAiquo  misceat,  non  denique,  quid  a  secularibus 
•gatur,  inquirat;  sed  cominissae  sibi  curse  semper 
Intentus,  semper  providus,  semperque  sollicitus, 
ipolubilis  sphreras  necessitatem,  quiescere  nescien- 
tetn,  siderum  transitum,  et  elabentis  temporis  me- 
iditetur  semper  excursum.  Porro  psallendi  sibi 
Aceat  consuetudinem,  si  disccrnendi  horas  quotidi- 
anam  habere  desiderat  notionem ;  ut,  quando- 
eunque  solis  claritas,  sive  stellarum  varietas  nubi- 
tun  densitate  non  ceruitur,  ill>cin  quantitate  psalm- 
Adie,  quam  tenuerit,  quoddam  sibi  vctut  horo. 
kigiuni  metiatur,' 

'.    "  Some  ascribe  the  inveotionof  ourmodern  clocks 

'te  Gerbert,  who,  in  the  tenth  ceotury,  was  raised 

'to  the  pontitical  chair  at  Rome,  under  the  name 

■rf  Sylvester  II,  and  who  was  reckoned  to  be  the 

first  mathematician  and  astronomer  of  his  time.'f 

This  opinion  however  is  supported  only  by  mere 

tonjecture,  and  appears  to  be  iklse  from  the  account 

^  ■■( ", 

"  Cap.  17. 

I       t  Journal  dw  Sfavana  1734,  p.  77S.     Goujel,  Efal  Jei'icierieei 

]  iipuis  ta  merl  de  Charlemagnt,  jasqn   i  celh  da  Rei  Raberi.   Pari« 
1737,  Sto. 
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€£  Dithmar,*  who  says:  ^Gerhertus,  a  finibus  suis 
expulsus,  Ottonen  petiit  imperatorem,  et  cum  eo 
diu  conversatus,  in  Magdaburg  horologiuin  feat, 
iUud  recte  constituensi  considerata  per  fistulam 
quadam  Stella  nautarum  duce/  No  mentioD  is 
made  here  of  wheels  or  weights,  and  this  borolo- 
gium  seems  to  have  been  a  sun*dial,  which  G6rb£rt 
fixed  up  by  observing  the  pole-star.  It  appears, 
indeed,  that  Gerbert  was  acquainted  with  no  other 
kind  of  horologia ;  for  those  who  speak  of  *bb  book 
'DeAstrolabiOy  in  which  he  explains  the  metbodof 
constructing  dials  for  various  latitudes,  produce  jod 
further  proofs.f  Some,  according  to  the  testi- 
mony of  Kircher,  consider  this  hcrologiuim  to  have 
been  a  portable  dial,  which  showed  the  hour  when 
properly  set  by  the  help  of  a  needle  touched  with 
a  magnet;  but  even  this  opinion  is  not  warranted 
by  the  words  of  Dithmar. 

'^  The  anonymous  author  of  the  Life  of  WilUami 
abbot  of  Hirshau,:{:  who  lived  in  the  eleventh  cen- 
tury, and  who  was  a  very  learned  man  for  his  time, 
says :  naturale  horohgium:  ad  ejcemplum  cakstis 
hamispkerii  excogitasse.  Though  this  passage  is  so 
sbort,  that  no  idea  can  be  formed  from  it  of  the  conr 
struction  of  the  machine,  it  b  evident  that  it  alludes 
neither  to  a  sun-dial  nor  to  a  water-clock,  but  to 

*  Chron.  lib.  vi.  p.  83.  edit.  Francof.  1680.  fol. 

f  Le  Beuf,  Rec.  de  div.  ^crits^  &c.  vol.  ii.  p.  89. 

X  Published  by  Car.  Stengelius.   Aug.  Vind;  16II.  p.  1, 
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JSome  piece  of  mechanism  which  pointed  out  the 
lOurs  and  exhibited  the  motion  of  the  earth  and 
Xrther  planets.  As  more  frequent  mention  of  ho- 
tologia  occurs  afterwards,  and  as,  in  speaking  of 
■^em,  expressions  are  used  which  cannot  be  applied 
^to  sun-dials  or  water-clocks,  I  am  induced  to  think 
Ithat  the  invention  of  our  clocks  belongs  to  this  pe- 
Iriod.  In  the  CoristitutionesHirsaugienses,  orGcnge- 
-iacenses,  of  the  same  Williarn,*  it  is  said  of  the  sa- 
Jeristan,  eum  horohgium  dirigere  et  ordinare.  In 
Wie  like  manner  Bernardus  Monachus,  a  writer  of 
•the  same  century,  says,  in  the  Ot'do  Clunincensisjf 
J"  apocrisiarium  horologium  dirigere  et  diligenlius 
*temperare.'  The  same  author,  in  the  Ancient 
Customs,  &c.  of  the  Monastery  of  St.  Victor,  at 
Paris,  J  written  also  about  the  same  time,  says,  that 
•the  registrar  (jnatricidarius),  the  sacrist's  compa- 
■*iion,  ought  'horas  canonical  nocte  et  die  ad  divi- 
teum  celebrandum  custodire,  signa  pulsare,  horolo- 
^'um  temperare.' 

"The  unequal  hours  then  in  use  rendered  this 

^gulating  of  the  horologia  necessary.     The  days 

i)Mid  the  nights  consisted  of  twelve  hours  each;  but 

lOmetimes  shorter  and    sometimes   longer.     The 

'eason  of  this  is  explained  in  the  sixty-fourth  chap- 

^r  of  the  before-mentioned  Customs,  where  it  is 

•  Lib.  ii.  cap,  34.  Vet.  discipli 
t  Part.  i.  cap.  51.  Ibid.  p.S46. 
X  Cap.  es.  ap.  Martene  tie  aiu. 
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«akl:  ^AbfBsdvalifioktitia  usque  ad  ftolstitittnibi^ 
oiale  sic  horoiogium  temperetiir,  quatenys  ilUd 
noctis  spatium,  quod  matutiiias  pra&qodai^  per  sift- 
gulo6  menses  secundaoi  iucieaioQta  aoctkiatt  Bli- 
quaatuluta  creecat,  donee  paulatiBi  ciMcendo  tan- 
dem in  biemaU  solstitio  spatium  iUud,  quod  eat 
ante  matutinas,  ad  illud  quod  seqaitur,  <lupluai 
fiat  SiaiUUer  per  cootrariam  ab  bieniali  solstitio 
usque  ad  ssstivale  solstitiuni  sic  tempc^rekur,  quata- 
ous  spatium,  quod  pr^ecedit^  secuadivn  noctittiii 
decrementum  per  singulos  menses  decresoa^  donsc 
paulatim  decrescendo^  tandem  in  solstitio  ssstivaii 
spatium,  qupd  est  ante  matutioas,  et  quod  post 
sequitar,  sM]uale  fiat'  Such  was  the  retaliating  of 
the  karvlogiaf  and  I  much  doubt  whether  it  eould 
be  applied  to  water-docics. 

* 

^^  These  harologia  not  only  pointedout  the  houni 
by  an  indeXi  but  emitted  also  a  sounds  This  we 
learn  from  Primaria  Imtituta  Canomcerum  Pm- 
monstratemium*  where  it  is  ordered  that  the  sacrist- 
an should  regulate  theA^ro/l^jfimand  make  itswod 
before  matins  to  awaken  bim^  I  dare  not  howevtf 
venture  thence  to  infer,  that  these  machines  an* 
oounced  the  number  of  the  hour  by  their  sound; 
ss  they  seem  only  to  have  |;^ven  an  alarm  at  the 
time  of  getting  up  from  bed.  I  have  indeed  never 
yet  found  a  passage  where  it  is  mentioned  that  the 

*  Dtsii  ii»  c.  S.  9^  Martesd  SH  AOt  rift,  toto^  iii..p. g^Q,  . 
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r Dumber  of  the  hour  was  expressed  by  them  ;  and 
when  we  read  of  their  emitting  a  sound,  we  are 
to  understand  that  it  was  for  the  purpose  of  »alfen- 
iag  the  sacristan  to  morning-prayers.  The  expres- 
sion horologiam  cecidit,  which  occurs  frequently  in 
the  before-quoted  writers,  I  consider  as  allusive 
to  this  sounding  of  the  machine.*  Du  Fresne,  in 
my  opinion,  under  the  word  horohgium,  conceives 
wrong  the  expression  de  portderibus  in  imum  de- 
laps'is,  because  the  machine  was  then  at  rest,  and 
could  rouse  neither  the  sacristan  nor  any  one  else 
whose  business  it  was  to  beat  the  scilla. 

.  shall  now  produce  other  testimony  which 
I  will  serve  further  to  confirm  what  I  have  here  said 
'  q{  the  origin  of  clocks.  Calmet,  in  his  Commentary 
on  the  Rcgu!<e  S.  Betiedicti,1f  quotes  from  a  book 
on  the  usages  of  the  Cistercians,  three  passages 
which  I  shall  give  as  he  has  translated  them, 
because  1  have  not  access  at  present  to  the  original. 
'Onliti'says  he,  'au  chap.21  de  la  premiere  partie 
de  leurs  Usages,  compilezvers  I'an  1 120,  qu'on  ne 
fera  sonner  les  cloches  pour  aucun  exercicc,  pas 
mfime  pour  I'Horloge,  di^puis  la  mesbC  du  Jeudi 
saintjusqu'ticelleduSamedi  saint;  etau  chap.  1 14, 
il  est  ordonne  au  sacristain  de  regler  I'Horloge,  en 

I       *  Wilbdm.  Himug.  Consuet.  lib.  ii.  c.  eg.    Bemardua  JHovack. 
tOrJo  CIvn.  pan  i.  c.  5S.     Vdabici  Man.  Consiietud.  Clun.  lib.  iii. 
r  e.  18.  ap.  D'Arckay,  torn,  iv.  »d.  iw.  torn.  i.  p.  693.  ed  nov, 
t  Tom.  i.  p.  «80. 
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Borte  qu'elle  sonne,  et  qu'elle  reveille  pendant  Yhj" 
ver  avant  matines,  ou  avant  les  nocturnes ;  et  au 
chap.  68  et  114,  que  quand  on  s'est  lev^  trop  tAt, 
le  sacristain  averttt  celui  qui  lit  la  derni^re  le^oo, 
de  la  prolonger  jusqu'^  ce  que  I'Horloge  sonne, 
ou  qu'on  fiasse  signe  au  lecteur  de  cesser.' 

''  The  use  of  these  machines  must  have  been 
continued  from  that  period,  for  we  find  them  men- 
tioned in  the  thirteenth  century,  in  the  commen- 
tary of  BemardusCassinensis  (Bernard  of  Cassino) 
on  the  unpublished  ReguUe  S.  Benedictij  from  the 
eighth  chapter  of  which  Martene*  gives  the  follow- 
ing quotation :  '  Facta  autem  jam  bora  octava, 
modicum  erit  amplius  de  media  nocte  quando  sur- 
rexerit,  horologio  tjccitante^  qui  habet  horologium 
custodire,  et  accensis  iucemis  ecclesise,  qus  pote- 
rant  propter  prolixitatem  noctis  fuisse  obscurats, 
ac  pulsatis  campanis  ad  dormientium  fratrum  exci- 
tationem,  potuit  transire  dimidia  octavae  hor« 
antequam  surrexerint  fratres/  It  is  said  also  in 
the  Chronicon  Mellicenseylf  in  Du  Fresne  :  'Ex- 
citabit  aliquis  a  superiore  deputatus,  qui  fiorobh 
gium  excitatorium  habeat ;  ad  omnes  quoque  eel- 
las  lumen  deferat/ 

^^  As  ail  arts  are  at  first  imperfect,  it  is  observed 
of  these  clocks  that  they  sometimes  deceived  ;  and 

*  Rit.  ant.  torn,  vw*  p.  5. 
t  Cap.  774. 
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hence,  in  the  Ordo  Cfuniacensis  Bernardi  Mjm^ 
the  person  who  regulated  the  clock  is  ordered,  in 
case  it  should  go  wrong,  '  ut  notet  in  cereo,  et  in 
cursu  stellarum  vel  etiam  lunae,  ut  fratres  surgere 
fiuiat  ad  horam  competentem-'  The  same  admoni- 
tion is  given  in  the  Const  it  utiones  Hirsaugknses.'\ 

■  ^'  From  what  has  been  said  I  think  it  is  suffi- 
ciently apparent  that  clocks  moved  by  wheels  and 
weights  began  certainly  to  be  used  in  the  monar 
steriesjn  Europe,  about  the  eleventh  century,  .  I 
do  not^  however,  think  that  Europe  is  entitled  to 
tiie  honour  of  this  invention ;  \^vX  Ih^at  it  is  rather 
-ta.be  ascribed  to  the  Saracens,  to  whom  we  are  in- 
debted for  most  of  the  mathematical  sciences.  This 
ccmjecture  is  supported  by  the  horologium  which, 
W.Trithemipsj:  tells  us,  was  sent  by  the  sultan  of 
Egypt,  in  the  year  1232,  to  the  emperor  FredericIL 
'.  Eodem  anno,'  says  he,  '  Saladinus  EgyptioruiQ 
jEirederico  imperatori  dono  misit  per  suos,oratores 
leotorium  pretiosum,  mirabili  arte  compositum, 
(Ctgus  pretii  aestifnatio  quinque  ducatorum  mil- 
limn,  procul  valorem  excessit  Nam  ad  similitu- 
dinem  sphserarum  caelestium  intrinsecus .  videba- 
tur  constructum,  in  quo  imagines  solis,  lun»,  ac 
reliquorum  planetarum  artificiosissime  compositae 
movebantui:  ponderibus  et  rotis  incitatse;  itavide- 

•  P.  1.  c.  51. 

<t  Lib.  ii.  c.  34. 

X  Chroiu  Hinaug.  ad.  h^  a.; 

VOL.  I.  2  F 
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licet,  quody  cursum  suum  certis  ac  debitis  spatiis 
peragentes,  horas  tarn  noctis  quam  dki  iafallibili 
demonstratione  designabant ;  imagiQes  quoque  xii 
Bignorum  zodiaci  certis  distinctionibus  suis  mots 
cum  firmamento  cursum  in  se  planetarum  contiiie* 
bant' 

^^  The  writers  of  this  century  speak  in  such  a 
manner  of  clocks  that  it  appears  they  most,  at  that 
period,  have  been  well  known.  Gulielmus  A^ 
vemus*,  disputing  against  those  who  deny  the  ei- 
istence  of  the  soul,  after  pfxxlucing  various  argu- 
ments, thus  obviates  one  which  mi^t  be  used 
against  him.  '  Nee  te  conturbant,  inquit,  motus,  ho*- 
rologiorum,  qui  per  aquam  fiunt,  et  pondera,  qum 
quidem  ad  breve  tempus  et  modicum  fiunt,  et  in*- 
digent  renovatione  frequenti,  et  aptadooe  instru- 
mentorum  suorum,  atque  operatione  forin'secus, 
astrologi  videlicet  qui  peritiam  habet  hujus  artifidi. 
In  corporibus  vero  anirnalium  vel  etiam  vegetabi- 
lium  totum  intus  est,  intra  ea  scilicet,  quod  motos 
eorum  atque  partium  suarum  moderatur,  et  re^ 
ac  modis  omnibus  perficit.'  And  Dante,  the  Ita- 
Ihrn  poet,  says  if 

£  come  cerchi  in  tempra  d  orivoli 

Si  giran,  si  che*I  primo^  a  chi  pon  mcnte 

Qnieto  pare>  e  rukimo  che  vofi,  ftsc. 


*  De  anima,  c.  L  p.  7»  79* 
t  Pttnid.  Mat.  skk.  v«r.  Id. 
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r*'  In  the  fourteenth  century  mention  is  made  of 
tbe  machine  of  Richard  de  Walingford,  which  has 
been  hitherto  considered  as  the  oldest  cloc!(  known. 
The  description  of  it  1  shall  give  in  the  words  of 
Leland:*  '  Electusin  monasterii  priesidem — cum 
jam  per  aniplas  licebat  fortunas,  voluit  illustri  ali- 
quo  opera  non  modo  ingenii,  veruni  etiam  erudi- 
tionis  ac  artis  excellentia  miraculum  ostendere. 
Ergo  talem  horologii  fabricam  magno  labore,  ma- 
jore  sumtu,  arte  vero  maxima  compegit,  qualem 
non  habet  tota,  mea  opinione,  Europa  secundam ; 
sive  quis  cursum  solis  ac  lunte,  seu  fixa  sidera 
notet,  sive  iterum  maris  incrementa  et  decrementa, 
seu  Itneas  una  cum  tiguris  ac  demonstrationibus 
ftd  intinitum  pene  variis  consideret :  cumque  opus 
Rteroitate  dignissimum  ad  unibilicum  perduxisset, 
canones,  ut  erat  in  mathesi  omnium  sui  temporis 
facile  primus,  cdito  in  hoc  libro  scripsit,  ne  tajn 
insignis  machina  errore  monachorum  vilesceret. 
aut  incognito  structurs  ordine  sileret.'  This  ma- 
chine, if  1  remember  right,  was  called  by  the  in- 
ventor Albion  (all  by  one). 

"  Clocks  hitherto  bad  been,  as  it  were,  shut  up 
in  monasteries ;  but  they  now  began  to  be  em- 
ployed for  the  common  use  and  convenience  of 
cities,  though  no  instance  of  this  is  to  be  found 
before  tbe  above  period.     Hubert  prince  ofCar- 


'  la  Tanneri  Biblioth,  Brit.  Hibern.  p. 
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rara  caused  the  first  clock  ever  publicly  erected, 
to  be  put  up  at  Padua;  as  we  are  told  by  Peter 
Paul  Vergerius  ;  *  *  Horologiuoa  quo  per  diem  et 
noctem  quatuor  et  viginti  horarum  spatia  spcmte 
sua  desiguarentur,  in  summa  turri  OKistituencium 
curavit'  It  is  said  to  have  been  made  by  James 
Dondi,  whose  family  afterwards  got  the  name  of 
Horologio.f  In  remembrance  of  this  circuHistaiice 
the  following  verses  were  inscribed  on.  lu&  toiiib« 
stone : 

Quin  procul excelsae  monitus  de  v^fticefiirrb 
Tempus,'  et  iustabiles  nufneio  quod  coUigis  hom, 
loventum  cognosce  meum,  gratissime  lector. 

'^  John  Dondi,  son  of  thie  former,  acquired  no 
less  fame  by  a  clock  which  he  constructed  als<^ 
and  which  is  thus  described :  *  In  quo  erat  firma- 
mentum, ;{:  et  omnium  planetarum  sphasras,  ut  sic 
siderum  omnium  motus,  veluti  in  coelo,  compre* 
hendantur ;  festa  edicta  in  dies  monstrat,  pluri- 
maque  alia  oculis  stupenda ;  tantaque  fuit  ejus  fao- 
rologii  admiranda  congeries,  ut  usque  modo  post 
ejus  relictam  lucem  corrigere,  et  pondera  conveni- 
eotia  assignare  sciverit  astroiogus  nemo.  Verum 
de  Francia  nuper§  astroiogus  et  fabricator  mag- 

*  la  Vit  princip.  Carrar.  ap.  Murator.  torn.  xvL  p>  171. 

t  See  Scardeonius  de  antiq.  urbis  Patavii^  lib.  ii.  class.  9.  p.  205. 
td.  Basil.  Ii60,  fol.  and  the  authors  which  he  qjjo^. 

{  These  are  the  words  of  Mich.  Savanarola  in  C»fiifii.  d€  had. 
Patav.  in  Muratorig  vol.  xuv.  col.  1164. 

§  Soc.  xir. 
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,  BBS,  fama  horologii  tanti  ductus,  Papiam  venit, 
I  plurimisquG  diebus  in  rotas  congregandas  elabora- 

vit;  tandemque  j,ctum  est,  ut  ia  unum,  eo  quo 
'  decebat  ordine,  composuerit,  motumque  ut  decet 

dederit' 

"  We  are  informed  by  the  Chronica  miscella  Bo- 
tumiensis,*  that  the  first  clock  at  Bologna  was  fixed 
'  ap  in  the  year  1 356 :  '  A  di  8  di  Aprile  fu  tolta  via 
la  campana  grossa  della  torre,  ch'era  nel  palazzo  di 
Messer  Giovanni  signer  di  Bologna,  il  qual  paiazzo 
dicevasi  delia  Biada;  e  fu  mcnata  nella  Corte  del 
Capitano,  e  tirata  e  posta  sulla  Torre  del  Capitano 
nel  Mercoledi  Santo;  e  questo  fu  1'  orologio,  ii 
quale  fu  il  primo,  che  avesse  mai  il  Comune  di 
Bologna,  e  si  commincio  a  sonare  a  di  ig  di  Mag- 

Ilpo,  il  quale  lo  fece  fare  Messer  Giovanni. 
-  "  Some  time  after  the  year  1 364,  Charles  V, 
sumamed  the  Wise,  king  of  Trance,  caused  a  large 
elock  to  be  placed  in  the  tower  of  his  palace,  by 
Henry  de  Wyck,!"  whom  he  invited  from  Ger- 
many, because  there  was  then  at  Paris  no  artist  of 
that  kind,  and  to  whom  he  allowed  a  salary  of  six 
[  «)ls  per  day,  with  free  lodging  in  the  tower. 

'  Towards  the  end  of  the  century,  about  the 
[^ar  1370,  Strasburgh   also  had  a  clock,  a  de- 

*  In  MuTStori,  torn,  xvtii.  p.  444. 

1-  Moieii,  Diction,  art.  Horloge  du  Palais, 
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scription  of  which  is  giveb  by  Conrad  Dasypo- 
dius.* 

^^Courtray,  about  the  same  period,  was  celebrated 
for  its  clock,  which  was  carried  away  by  tte  doke 
of  Burgundy,  in  the  year  1382.    This  circum- 
stance  is  thus  related  by  Froissard,  a  cotemporary 
writer :  t  ^  Le  due  de  Bourgogoe  fit  oster  un  bor- 
loge  (qui  sonnoit  les  heures),  Tun  des  plus  beaox 
qu'on  seust  trouver  dei}k  ne  deli  la  mer :  et  celui 
horloge  fit  tout  mettre,  par  membres  et  pieces,  sor 
chars,  et  la  cloche  aussi.     Lequel  horloge  fat 
amene  et  charroy6  en  la  ville  de  Digeon  en  Boor* 
gogne :  et  fut  \k  remis  et  assis :  et  y  acHine  ks 
heures  vingt-quatre,  entre  jour  et  nui/ 

"  We  are  told  by  Lehmann,  J  that  a  public 
-  clock  was  put  up  at  Spire  in  the  year  1395.  *  That 
year/  says  he,  *  the  clock  was  erected  on  the  Alt- 
burg  gate.  The  bell  for  calling  the  people  tog9* 
ther  to  divine  worship  was  cast  by  a  bell-founder 
from  Strasburgh. — The  works  of  the  clock  cost 
fifty-one  florins.' 

''  The  greater  part  however  of  the  principal  citiei 
of  Europe  were  at  this  period  without  striking- 

*  In  the  Account  of  the  astronomical  clock  at  Strasburgh^  to  be 
found  in  lac.  von  Kinigthovens  Elsass  und  Siroib,  Ckromk.  p.  574. 

t  Vol.  ii.  c.  128.  p.  229. 

{  lib.  vii.  c  6j^  towards  the  end. 
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clocks,  which  could  not  be  procured  but  at  a  great 
expense.  Of  this  we  have  an  instance  in  the  city 
of  Auxerre.  In  the  year  1483,  the  magistrates 
resolved  to  cause  a  clock  to  be  constructed ;  but  as 
it  would  cost  a  larger  sum  of  money  than  they 
thought  they  had  a  right  to  dispose  of  by  their  own 
^tuthority,  tfiey  applied  to  Charles  VIII,  to  request 
leave  to  employ  a  certain  part  of  the  public  funds 
l»r  that  purpose."^ 

"  The  great'clock  in  the  church  pf  the  Virgin 
;Mary  at  Nuremberg  was  erected,  as  we  read,  in 
the  year  1462.  t 

'^  A  public  clock  was  put  up  at  Venjce  in  the 
year  1497.^ 

»  • 

^^  In  the  same  century  an  excellent  clock,  which 
is  described  in  a  letter  of  Politian  §  to  Francis 
dasja,  in  the  year  1484,  was  constructed  by  one 
Lorenzo,  a  Florentine,  for  Cosmo  I  of  Medici. 

m 

*^  Towards  the  end  of  this  century,  clocks  began 
to  be  in  use  among  private  persons.  This  appears 
from  a  letter  of  Ambrosius  Camaldulensis  H  to  Ni- 

*  Le  Beuf^  Mem.  concernant  Fhbt.  d' Auxerre^  vol.  ii.  p.  341^ 

f  Doppelmayer/  p.  282. 

X  Thes.  Ital.  torn.  iii.  p.  3.  p.  308. 

§  Politiani  Opera*  L^i^um  1533^  8vo.  p.  121. 

!1  Lib.  XV.  cpirt.  4.  •  
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colauSy  a  learned  man  of  Florence :  '  Horologium 
.tuum  mox,  ut  tuas  accepi  literas,  paravi,  nusissem- 
que,  si  fuisset  praesto  qui  afferret  Ipsam  mundari 
feci,  nam  erat  pulvere  obsitum,  atque  ideb^  ne  & 
bere  posset  incedere,  retardabatur.  £t  quia  ne  sic 
quidem  recte  currebat,  Angelo  illi  illustri  adoles^ 
cent!  harum  rerum  peritissimo  dedi.' 

'^  About  this  period  also,  mention  is  made  of 
watches.  Among  the  Italian  poems  of  Caspar 
Visconti,  there  is  a  sonnet  with  the  following 
title :  ^  Si  fanno  certi  orologii  piccioli  e  portativi, 
che  non  poco  di  artificio  sempre  lavorano,  mos- 
trando  le  ore,  e  molti  corsi  de  pianeti,  e  le  feste, 
sonando  quando  il  tempo  lo  ricerca.  Questo  so- 
netto  h  facto  in  persona  de  uno  inamorato,  che, 
guardando  uno  delli  predicti  orologii,  compara  se 
stesso  a  quello,  &c/* 

**  It  appears,  therefore,  that  Doppelmayer  is 
mistaken  when  he  says  that  watches  were  invented 

*  This  son;iet  I  shall  here  transcribe  from  Anionii  Saxu  HisL  ht- 
ierario'iypographica  Mediolan,  prefixed  to  Philippi  ArgelaH  Bih* 
tioth.  Scrip.  Mediolanens.  i.  p.  360. 

Ho  certa  occulta  forza  in  la  secreta 
Parte  del  cor,  qual  sempre  si  lavora 
De  sera  a  sera^  e  d*una  a  Taltra  aurora, 
Che  non  spero  la  mente  aver  mai  quieta. 
Legger  ben  mi  ^K)tria  ogni  discreta 
Vista  nel  fronte,  ove  amor  colore 
D*afianno  e  di  dolore  il  pimto  e  Tora^ 
£  la  cagioD,  che  riposar  mi  vieta. 


\ 
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by  Peter  Hele,  at  Nuremberg,  in  the  sixteenth 
century ;  and  that  because  they  were  shaped  like  an 
egg,  they  were  called  Nuremberg  animated  eggs.  * 
I.  Cocleus,  in  his  Description  ofGermany^-\  speak- 
ing of  this  Hele,  says :  ^  Eum  juvenem  adhuc  ad- 
modum,  opera  efficere,  quae  vel  doctissimi  admiren- 
tur  mathematici.  Nam  ex  ferro  parva  fabri- 
cat  horologia  plurimis  digesta  rotulis,  quae,  quo* 
cunque  vertantur,  absque  uUo  pondere,  et  mon- 
strant  et  pulsant  xl  horas,  etiam  si  in  sinu  marsu* 
piove  contineanturJ 


>» 


Uumil  squillelta  sona  il  pio  lamento, 
Che  spesso  mando  al  cielo,  e  la  fortuna. 
Per  disfogar  cridando  il  fier  tormento. 
De  le  feste  annual  non  ne  mostro  una. 
Ma  pianejti  iracondi,  e  di  spavento, 
Eclipsati  col  sole,  e  con  la  luna. 
Dominico  Maria  Manni,  in  his   book  de  Florentinis   invenlis, 
chap.  29,  calls  the  artist  Lorenzo  a  Vulparia ;  and  says  that  he  was  a 
native  of  Florence. 

*  Nachricht  von  den  Niimbergischen  mathematicis  und  kAnst* 
km,  Numberg  1730,  fol.  289. 
t  Added  to  his  Coram,  in  Pomp,  Melam.  cap*  de  Noriberga. 
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The  term  Horologia  occurs  very  early  in  dif- 
ferent parts  of  Europe ;  but  as  this  word^  in  old 
times,  signified  dials  as  well  as  clocks,  nothing 
decisive  can  be  inferred  from  it,  unless  it  can  be 
shown  by  concomitant  circumstances  or  expres- 
sions, that  it  relates  to  a  clock  rather  than  a  dial. 
Dante  seems  to  be  the  first  author  who  hath  in- 
troduced the  mention  of  an  orologio,  that  struck 
the  hour,  and  which  consequently  cannot  be  a  dial, 
in  the  following  lines  : 

Indi  come  horologio  che  ne  chiamiy 
Nel  hora  che  la  sposa  d'Idio  sarge^ 
Amattinar  lo  sposo^  perche  Tami.f 

Dante  was  born  in  1265,  and  died  in  1521,  aged 
fifty-seven ;  striking-clocks  therefore  could  not 
have  been  very  uncommon  in  Italy,  at  the  latter 
end  of  the  thirteenth  century  or  the  beginning  of 
the  fourteentli. 

•  This  article,  written  by  the  Hon.  Daines  Barrington,  was  trans- 
lated by  professor  Beckman,  from  the  Archceologia,  vol.  v.  p.  4l6. 
It  is  here  given  from  the  original  almost  verbatim,  with  the  addition 
of  professor  Beckman's  notes,  translated  from  the  German,  which 
are  distinguished  by  the  initials  of  his  name.    Traks. 

t  Dante,  Paradiso,  c.  x. 
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But  the  use  of  clocks  v/a.9  not  confined  to  Italy 
at  this  period;  for  we  had  an  artist  in  England 
about  the  same  time,  who  furnished  the  famous 
clock-house  near  Westminster  Hall,  wiih  a  clock 
to  be  heard  by  the  courts  of  law,  out  of  a  tine  im- 
posed on  the  Ctiief  Justice  of  the  King's  Bench,  in 
the  sixteenth  year  of  EdwardI,  or  in  128S.*  Black- 
stone  in  his  Commentaries  t  has  observed,  that  this 
.punishment  of  Radulphus  de  Hengham  is  first 
taken  notice  of  in  the  Year  liook,'\.  during  the  reign 
of  Richard  III,  where  indeed  no  mention  is  made 
of  a  clock  being  thus  paid  for ;  but  if  the  circum- 
stances stated  in  the  reportof  this  case  are  consider- 
ed, it  was  highly  unnecessary,  and  perhaps  impro- 
per, to  have  alluded  to  this  application  of  thfi  Chief 
Justice's  fine. 

It  appears  by  the  Year  Book,  tiiat  Richard  III 
had  closeted  the  judges  in  the  Inner  Star  Chamber, 
to  take  their  opinions  upon  three  points  of  law; 
the  second  of  which  was,  "Whether  a  justice  of 
the  peace,  who  had  inrolled  an  indictment,  which 
had  been  negatived  by  the  grand-jury,  amongst  the 
true  bills,  might  be  punished  for  this  abuse  of  his 
office."  On  this  question  a  diversity  of  opinion 
arose  amongst  the  judges,  someof  whom  supposed 
that  a  magistrate  could  not  be  prosecuted  for  what 

•  Sue  Selden,  in  hia  preface  to  Hengham. 
t  Vol.  iii.  p. 408. 
X  Mich.  S  Kic.  III. 
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Mr.  Norris,  secretary  to  the  Society  of  Antiqim- 
ries,  hath  been  likewise  so  obliging  as  to  refer  me 
to  the  following  instance  of  a  very  ancient  clock  in 
the  same  century:  Anno I39iy  naoum  arohgium 
magnum  in  ecclesia  (Cantuariensi),  preiiumSOL* 

I  shall  now  produce  a  proofs  that  not  only  clocks 
but  watches  were  made  in  the  beginning  of  the 
fourteenth  century.  Seven  or  eight  years  agp, 
some  labourers  were  employed  at  Bruce  Castle,  in 
Fifeshire,  where  they  found  a  watch,  together  with 
some  coin,  both  of  which  they  disposed  of  toa  shop- 
keeper of  St  Andrews,  who  sent  the  watch  to  his 
brother  in  London,  considering  it  as  a  curious 
piece  of  antiquity,  f  The  outer  case  is  silver, 
raised,  in  rather  a  handsome  pattern,  over  a  ground 
of  blue  enamel ;  and  I  think  I  can  distinguish  a 
cypher  of  R.  B.  at  each  corner  of  the  enchased 
work.  On  the  dial-plate  is  written,  Robertus  B. 
Rex  Scotorum,  and  over  it  is  a  convex  transparent 
horn,  instead  of  the  glasses  which  we  use  at  present. 
Now  Robertus  B.  Rex  Scotorum  can  be  no  other 
king  of  Scotland  than  Robert  Bruce,  who  began  his 
reign  in  1305,  and  died  in  1328 ;  for  the  Christian 
name  of  Baliol,  who  succeeded  him,  was  Edward  ^ 
nor  can  Robertus  B.  be  applied  to  any  later  Sc'  ^ 
tish  king.     This  very  singular  watch  is  not  of  a 

*  Dart's  Canterbury,  appendix^  p.  3.  ex,  BibL  Cotton.  Galba« 
£.  4.  fol.  103. 
t  It  M  now  in  his  majesty's  possession. 
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larger  size  than  those  which  are  how  in  con^mon 
use ;  at  which  I  was  much  surprised  till  I  had  seen 
several  of  the  sixteenth  century  in  the  collection  of 
Sir  Ashton  Lever,  and  Mr.  Ingham  Forster,  which 
were  considerably  smaller. 

As  I  mean  to  deduce  the  progress  of  the  art  of 
clock-making  in  a  regular  chronological  series,  the 
next  mention  I  find  of  ho7vlogia  is  in  Ryfner^s 
Fcsdera^  where  there  is  a  protection  of  Edward  III^ 
in  the  year  1368,  to  three  Dutchmen,  who  \eere 
Orlogiers.  The  title  of  this  protebtion  is,  De  horo- 
logiorum  artificio  ejcercendo;  and  I  hope  to  have 
sufficiently  proved  that  there  was  no  necessity  of 
procuring  mere  dial-makers  at  this  time. 

Clock-makers  however  were  really  wanted  at 
this  period  of  the  fourteenth  century,  as  may  be 
inferred  from  the  following  lines  of  Chaucer,  when 
he  speaks  of  a  cock's  crowing : 

Full  sikerer  was  his  crowing  in  his  loge^ 
As  is  a  clock,  or  any  abbey  orloge.* 

By  which,  as  I  conceive  at  least,  our  old  poet  means 
to  say,  that  the  crowing  was  as  certain  as  a  bell^ 
^T  abbey-clock.^    For  though  we  at  present  ask  so 

*  Chaucer  was  bom  in  132Q,  and  died  in  1400. 

t  To  the  time  of  queen  Elizabeth  clocks  were  often  called  oro- 

loges : 

Hell  watch  the  horologe  a  double  set. 

If  drink  rock  not  hii  cradle. 

Othello,  act  ii.  sc.  3. 
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Stated  what  I  happen  to  have  found  itith  r^i^ 
to  this  useful  invention  in  other  parts  of  Europe^ 
I  shall  attempt  to  show  why  they  were  not  more 
nomnx^o  in  the  thirteenth  and  fburteenth  cea* 
turies. 

The  citation  from  Dante^  which  I  have  before 
relied  upon,  shows,  that  they  were  not  unknown  in 
Italy  during  that  period ;  and  Mr.  Falc<Hiet»  m 
Minmrts  de  Litterature,  informs  us^  that  a  James 
Dondi)  in  the  fourteenth  century^  asanmed  from  a 
clock  made  by  him  for  the  tower  of  a  pcdace,  the 
name  of  HofBlogiut^  which  was  afterwards  borne 
by  his  destendants. 

• 

In  France,  or  what  is  now  so  called,  Froissart 
mentions,  that  during  the  year  ]  33S,  Philip  the 
Hardy,  duke  of  Burgundy,  removed  from  Cour* 
tray  to  his  capital  at  Dijon  a  famous  clock  which 
struck  the  hours,  and  was  remarkable  for  its  me- 
chanism."*  The  great  clock  at  Paris  was  put  up  ia 
the  year  1370,  during  the  reign  of  Charles  V>  hav* 
ing  been  made  by  Charles  de  Wic,f  a  German. 
Carpentier,  m  his  supplement  to  Du  Cai>ge,  cites  a 
decision  of  the  parliamentof  Paris  in  the  year  1413, 
in  which  Henry  Bye,  one  of  the  parties,,  is  styled 
Crubemator  Horologii  palatii  noitri  Parisiis.X 

*  Froissart,  vol.  ii.  ch.  127. 

f  Falconet,  M^moires  de  Litt.  vol.  xx. 

X  See  Caipeatier,  art.  Htroiogiator, 
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About  the  dame  time  also  the  clock  at  Montargifli 
ivas  made,  with  the  following  inscripticm: 

Charles  le  Quint  (sc.  de  France) 
Me  fit  par  Jean  de  Jouvenee. 

The  last  word  seems  to  be  the  name  of  a  FrenQh* 
man. 

Though  I  have  not  happened  to  meet  with  any 
mentbn  of  very  early  clocks  in  Germany,  yet  from 
the  great  clock  at  Paris  in  1370  being  the  work 
of  De  Wic,  as  also  from  the  protection  granted  by 
Edward  III  to  three  clock-makers  from  Delft,  it 
should  seem  that  this  part  of  Europe*  was  not 
without  this  useful  invention;  and  the  same  may  be 

•  Mr.  Peckett,  an  ingenious  apothecary  of  Compton  Street,  Soho> 
hath  shown  me  an  astronomical  clock  which  belonged  to  the  late  Mr. 
Ferguson,  and  which  still  continues  to  go.r  The  wofkitianship  on  tlM 
outside  is  elegant,  and  it  appears  to  have  beeA  mad^  by  a  German  in 
\b25,  by  the  subjoined  inscription  in  the  Bohemian  of  the  time: 

/ar.  da,  macht.  mich,  Jacob,  Zech, 
Zu,  Prog,  ist,  bar,  da,  man,  zalt,  1525. 

The  above  Englished : 

Year.  when.  made.  me.  Jacob.  Zech. 
At.  Prague.  Is.  true,  wlien.  cocmttd.  l62b. 

The  diameter  of  the  clock  is  nine  inches  three  fourths,  and  the  height 
five  inches. 

[I  have  transposed  the  words,  as  I  find  them  in  the  original; 
but  war  seems  to  have  stood  in  the  place  of  bar,  at  least  Barrington 
has  translated  it  by  if  tnte,  and  we  must  read : 

Da  mar^  zalt  1525  jar 

Da  macht  mich  lacob  Zech  zu  Prag  ist  wahr,-^!.  B.] 

S  q2 
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inferred  with  regard  to  Spam  from  the  old  saying : 
Estar  como  un  relox.^ 


Having  now  produced  instances  of  several 
clocks,  and  even  a  watch,  which  were  made  in 
different  parts  of  the  fourteenth  century,  as  also 
having  endeavoured  to  prove  that  they  were  not 
excessively  uncommon  even  in  the  thirteenth,  it 
may  be  thought  necessary  that  I  should  account 
for  their  not  being  more  generally  used  during 
those  periods,  as,  in  their  present  state  at  least, 
they  are  so  very  convenient.  For  this  it  should 
seem  that  many  reasons  may  be  assigned. 

In  the  infancy  of  this  new  piece  of  mechanism, 
they  were  probably  of  a  very  imperfect  construc- 
tion, perhaps  never  went  tolerably,  and  were 
soon  deranged,  whilst  there  was  no  one  within  a 
reasonable  distance  to  put  them  in  order.  To 
this  day  the  most  musical  people  have  seldom  a 
harpsichord  in  their  house,  if  the  tuner  cannot 
be  procured  from  the  neighbourhood.  We  find 
therefore  that  Henry  VI  of  England,  and  Charles 
V  of  France,  appointed  clock-makers,  with  a  sti- 
pend, to  keep  the  Westminster  and  Paris  clocks  ia 
order. 


*  I  am  also  referred  by  the  Rev.  Mr.  Bowle^  F.  S.  A.  to  the  fol- 
lowing passage  in  the  Abridged  History  of  Spain,  vol.  i.  p.  668 : 
^<  The  first  clock  seen  in  Spain  was  set  up  in  the  cathedral  of  Se- 
ville, 1400.' 


»» 
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It  need  scarcely  be  observed  also,  that,  as  the 
artists  were  so  few,  their  work  must  have  been 
charged  accordingly,  and  that  kings  only  could 
be  the  purchasers  of  what  was  rather  an  expensive 
toy,  than  of  any  considerable  use.  And  it  may 
perhaps  be  said,  that  they  continued  in  a  great 
measure  to  be  no  better  than  toys,  till  the  middle 
of  the  seventeenth  century.  Add  to  this,  that  in 
the  thirteenth  and  fourteenth  centuries,  there  was 
so  little  commerce,  intercourse,  or  society,  that  an 
hour-glass,  or  the  sun,  was  very  sufiGcient  for  the 
common  purposes,  which  are  now  more  accurately 
settled  by  clocks  of  moderq  construction.  Dials 
and  hour-glasses  likewise 'wanted  no  mending. 

Having  now  finished  what  hath  occurred  to  me 
with  regard  to  the  first  introduction  of  clocks,  I 
shall  conclude  by  a  few  particulars,  which  I  have 
been  enabled  to  pick  up,  in  relation  to  those  more 
portable  measurers  of  time,  called  watches,  the 
earliest  of  which,  except  that  of  Robert  Bruce, 
king  of  Scotland,  seems  to  be  one  in  Sir  Ashton 
Lever's  most  valuable  museum,  the  date  upon 
which  is  1341.* 

Derham,  iahisAi'iificialciock-makerjIi  published 

*  The  oldest  clock  we  have  in  England  that  is  Euppcned  to  go  to- 
lerably, is  of  the  preceding  year,  \iz.  1540,  the  initial  leltera  of  ihe 
maker's  name  being  N.  O.  It  a  in  the  palace  at  Hampton  Court. 
Derham's  Arlifinal  clock-maker. 

t  AGermantranslationoflhisbook  is  added  lo  Wtlptrt  Gn^mich. 
I.  B. 
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colaus,  a  learned  man  of  Florence :  ^  Horok^om 
^um  mox,  ut  tuas  accepi  litems,  paraVi,  misbseiii- 
que,  si  foisset  prsesto  qui  affeiret  Ipsam  miindari 
feci,  nam  erat  pulvere  obsitum,  atqoe  ideb,  ne  U^ 
bere  posset  incedere,  retardabatur.  Et  quia  ne  sic 
quidem  recte  currebat,  Angelo  illi  iUostri  adoles^ 
centi  harum  rerum  peritissimo  dedi.' 

'^  About  this  period  also,  mention  is  made  of 
watches.  Among  the  Italian  poems  of  Caspar 
Vbconti,  there  is  a  sonnet  with  the  following 
title :  *  Si  fanno  certi  orologii  piccioli  e  portativi, 
che  non  poco  di  artificio  sempre  lavorano,  mos- 
trando  le  ore,  e  molti  corsi  de  pianeti,  e  le  feste, 
sonando  quando  il  tempo  lo  ricerca.  Questo  so- 
netto  h  facto  in  persona  de  uno  inamorato,  che, 
guardando  uno  delli  predicti  orologii,  com  para  se 
stesso  a  quello,  &c/* 

'*  It  appears,  therefore,  that  Doppelmayer  is 
mistaken  when  he  says  that  watches  were  invented 

*  This  8on;iet  I  shall  here  transcribe  from  Anionu  Saxii  Hist*  Ut' 
terario-typographica  Mediolan,  prefixed  to  Philippi  Argelati  £t&> 
Uoth.  Scrip.  Mediolanens.  i.  p.  360. 

Ho  certa  occulta  forza  in  la  secreta 
Parte  del  cor,  qual  sempre  si  lavora 
De  sera  a  sera,  e  d*una  a  Taltra  aurora, 
Che  non  spero  la  mente  aver  mai  quieta. 
Legger  ben  mi  potria  ogni  discreta 
Vista  nel  fronte,  ove  amor  colora 
D*aflanno  e  di  dolore  il  punto  e  Tora, 
£  la  cagioD,  che  riposai  mi  vieta. 
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by  Peter  Hele,  at  Nuremberg,  in  the  sixteenth 
century ;  and  that  because  they  were  shaped  like  an 
egg,  they  were  called  Nuremberg  animated  eggs.  * 
I.  Cocleus,  in  his  Description  of  Germany  y'\  speak- 
ing of  this  Hele,  says :  ^  Eum  juvenem  adhuc  ad- 
modum,  opera  efficere,  quae  vel  doctissimi  admiren- 
tur  mathematici.  Nam  ex  ferro  parva  fabri- 
cat  horologia  plurimis  digesta  rotulis,  quae,  quo- 
cunque  vertantur,  absque  uUo  pondere,  et  mon- 
strant  et  pulsant  xl  horas,  etiam  si  in  sinu  marsu* 
piove  contineantur.' 


>» 


Uumil  squillelta  sona  11  pio  lamento, 
Che  spesso  mando  al  cielo,  e  la  fortuna. 
Per  disfogar  cridando  il  fier  tormento. 
De  le  feste  annual  non  ne  mostro  una. 
Ma  pianejti  iracondi^  e  di  spavento^ 
Eclipsati  col  sole,  e  con  la  luna. 
Dominico  Maria  Manni,  in  his   book  de  Florentinis   invenlis, 
chap.  29,  calls  the  artist  Lorenzo  a  Vulparia ;  and  says  that  he  was  a 
Bative  of  Florence. 

•  Nachricht  von  den  Niimbergischen  mathematicis  und  kftost" 
fern,  Numberg  1730,  fol.  289. 
t  Added  to  his  Comm.  in  Pomp.  Melam.  cap.  de  Noriberga. 


442  IlISTORF    OF    IVVBMTIOirs. 


CLOCKS  AND  WATCHES.* 


The  term  Horologia  occurs  very  early  in  dif- 
ferent parts  of  Europe ;  but  as  this  word^  in  old 
times,  signified  dials  as  well  as  clocks,  nothing 
decisive  can  be  inferred  from  it,  unless  it  can  be 
shown  by  concomitant  circumstances  or  expres- 
sions, that  it  relates  to  a  clock  rather  than  a  dial. 
Dante  seems  to  be  the  first  author  who  hath  in- 
troduced the  mention  of  an  orologio,  that  struck 
the  hour,  and  which  consequently  cannot  be  a  dial, 
in  the  following  lines  : 

Indi  come  horologio  che  ne  chiamij 
Nel  hora  che  la  sposa  d'Idio  sarge^ 
Amattinar  lo  sposo,  perche  rami.+ 

Dante  was  born  in  1265,  and  died  in  1321,  aged 
fifty-seven ;  striking-clocks  therefore  could  not 
have  been  very  uncommon  in  Italy,  at  the  latter 
end  of  the  thirteenth  century  or  the  beginning  of 
the  fourteen tji. 

*  This  article^  written  by  the  Hon.  Daines  Barrington^  was  trans- 
lated by  professor  Beckman,  from  the  Archceologia,  vol.  v.  p.  4l6. 
It  is  here  given  from  the  original  almost  verbatim,  with  the  addition 
of  professor  Beckman's  notes,  translated  from  the  German,  which 
are  distinguished  by  the  initials  of  his  name.    Traks. 

t  Dante,  Paradiso,  c.  x. 
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But  the  use  of  clocks  wap  not  confined  to  Italy 
at  this  period;  for  we  had  an  artist  in  England 
about  the  same  time,  who  furnished  the  famous 
clock-house  near  Westminster  Hall,  iviih  a  clock 
to  be  heard  by  the  courts  oi  law,  out  of  a  fine  im- 
posed on  the  Cliief  Justice  of  the  King's  Bench,  in 
thesistcenthyearof  Edward  I,  or  in  1288.*  Black- 
stone  in  his  Commentaries  "f"  has  observed,  that  this 
.punishment  of  Radulphus  de  Henghara  is  first 
taken  notice  of  in  the  YtarBook,  J  during  the  reign 
of  Richard  III,  where  indeed  no  mention  is  made 
of  a  clock  being  thus  paid  for  ;  but  if  the  circum- 
stances stated  in  the  report  of  this  case  are  consider- 
ed, it  was  highly  unnecessary,  and  perhaps  impro- 
per, to  have  alluded  to  this  application  of  thC  Chief 
Justice's  fine. 


It  appears  by  the  Year  Book,  tliat  Richard  III 
had  closeted  the  judges  in  the  Inner  Star  Chamber, 
to  take  their  opinions  upon  three  points  of  law; 
the  second  of  which  was,  "Whether  a  justice  of 
the  peace,  who  had  inrolled  an  indictment,  which 
had  been  negatived  by  the  grand-jury,  amongst  the 
true  bills,  might  be  punished  for  this  abuse  of  his 
office."  On  this  question  a  diversity  of  opinion 
arose  amongst  the  judges,  some  of  whom  supposed 
that  a  magistrate  could  not  be  prosecuted  for  what 

•  Sue  Selden,  in  liia  preface  to  Hengham. 
t  Voi.  iii.  p.  408. 
\  Mich.  8  Ric.  III. 
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he  might  have  done,  whilst  others  contended  that 
he  might,  and  cited  the  case  of  Hengham,  who  was 
fined  eight  hundred  marks  for  making  an  altera- 
tion in  a  record,  by  which  a  poor  defendant  was  to 
pay  only  six  shillings  and  eight-pence,  instead  of 
thirteen  shillings  and  four-pence.  Thus  far  the 
answer  of  the  judges  to  the  question  was  strictly 
proper;  but  the  application  of  the  fine  to  build  a 
clock-house  was  not  the  least  material ;  *  besides, 
that  it  was  probably  a  most  notorious  fact  to  every 
student,  upon  his  first  attending  Westminster-hall, 
as  we  find  judge  Southcote,  so  much  later,  in  the 
early  part  of  queen  Elizabeth's  reign,  not  only 
mentioning  the  tradition,  but. that  the  clock  still 
continued  there,  which  had  been  furnished  out  of 
the  Chief  Justice's  fine.-f*  Sir  Edward  Coke  like- 
wise adds,  that  the  eight  hundred  marks  were  actu- 
ally entered  on  the  roll,  so  that  it  is  highly  probable 
he  had  himself  seen  the  record.  J 

But  we  have  remaining  to  this  day  some  degree 
of  evidence,  not  only  of  the  existence  of  such  a 

•  We  find  that  this  clock  was  considered,  during  the  reign  of 
Henry  VI,  to  be  of  such  consequence,  that  the  king  gave  die  keep- 
ing of  it,  with  the  appurtenances,  to  William  Warby,  dean  of  St. 
Stephen  s,  together  with  the  pay  of  sixpence  per  diem,  to  be  received 
at  the  Exchequer.  See  Siowes  Account  qf  Westminster,  vol.  ii. 
p.  65.  The  clock  at  St.  Mary*s,  Oxford,  was  also  furnished  in  1623, 
out  of  fines  imposed  on  the  students  of  the  university. 

t  III  Inst.  72. 

X  IV  Inst.  p.  265. 


r 
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clock,  but  that  it  is  of  the  antiquity  already  ascri- 
bed to  it,  viz.  the  reign  of  Edward  I.  Oo  the  aide 
of  New  Palace-yard,  which  is  opposite  to  West- 
miDSter-ball,  and  in  the  second  pediment  of  tlie 

'  new  buildings  from  the  Thames,  a  dial  is  inserted 
with  tiiis  remarkable  motto  upon  it,  Discitejustitiam 
moniti,  which  seems  most  clearly  to  relate  to  the 
fine  imposed  on  Radulphus  de  Hengham  being 
applied  to  the  paying  for  a  clock.  But  it  may  be 
said  that  this  inscription  is  on  a  dial  and  not 
upon  a  clock  ;  which,  though  it  appears  upon  the 
first  stating  it  to  be  a  most  material  objection,  yet 
I  conceive  it  may  receive  the  following  satisfactory 
answer.  The  original  clock  of  Edward  the  First's 
reign  was  probably  a  very  indifferent  one,  but 
from  its  great  antiquity,  and  the  tradition  attend- 
ing it,  was  still  permitted  to  remain  till  the  time  of 
queen  Elizabeth,  according  to  the  authorities  al- 
ready cited.  After  this,  being  quite  decayed,  a  dial 
might  have  been  substituted  and  placed  upon  the 
same  clock-house,  borrowing  its  very  singular  mot- 
to; which,  whether  originally  applied  in  the  time  of 
Edward  I,  or  in  later  reigns,  most  plainly  alludes 
to  Hengham's  punishment  for  altering  a  record. 

'  It  should  also  be  mentioned,  that  this  dial  seems 
to  have  been  placed  exactly  where  the  clock-house 
atood  according  to  Strype.* 

•  Westminster,  p- 5S.  in  his  Additions  to  Stow.  This  clock- 
bauae  continued  in  a  ruined  state  till  the  year  1715.  Anliquaria" 
ReptTloTy,  p.  380. 
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Mr.  Norrisy  secretary  to  the  Society  of  Antiquft* 
ries,  hath  been  likewise  so  obliging  as  to  refer  me 
to  the  following  instance  of  a  very  andent  clock  in 
the  same  century:  Anno  li9iy  novum  anlogium 
magnum  in  ecclesia  (Cantuariensi),  pretium  30  L* 

I  shall  now  produce  a  proof,  that  not  <mly  clocks 
but  watches  were  made  in  the  begmning  of  the 
fourteenth  century.  Seven  or  eight  years  ago, 
some  labourers  were  employed  at  Bruoe  Castle^  in 
Fifeshire,  where  they  found  a  watch^  together  with 
some  coin,  both  of  which  they  disposed  of  toa  shop- 
keeper of  St  Andrews^  who  sent  the  watch  to  his 
brother  in  London,  considering  it  as  a  curious 
piece  of  antiquity,  f  The  outer  case  is  silver, 
raised,  in  rather  a  handsome  pattern,  over  a  ground 
of  blue  enamel ;  and  I  think  I  can  distinguish  a 
cypher  of  R.  B.  at  each  corner  of  the  enchased 
work.  On  the  dial-plate  is  written,  Robertus  B. 
Rex  Scotorumy  and  over  it  is  a  convex  transparent 
horn,  instead  of  the  glasses  which  we  use  at  present. 
Now  Robertus  B.  Rex  Scotorum  can  be  no  other 
king  of  Scotland  than  Robert  Bruce,  who  began  his 
reign  in  1S05,  and  died  in  1328 ;  for  the  Christian 
name  of  Baliol,  who  succeeded  him,  was  Edward  ^ 
nor  can  Robertus  B.  be  applied  to  any  later  Sc>  . 
tish  king.     This  very  singular  watch  is  not  of  a 

*  Dart's  Canterbury^  appendix^  p.  3.  ex  Bibl.  Cottocu  Graiba^ 
£.  4.  fol.  103. 
t  It  is  now  in  his  majesty's  possession. 
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larger  size  than  those  which  are  now  in  common 
use ;  at  which  I  was  much  surprised  till  I  had  seen 
several  of  the  sixteenth  century  in  the  collection  of 
Sir  Ashton  Lever,  and  Mr.  Ingham  Forster,  which 
were  considerably  smaller. 

As  I  mean  to  deduce  the  progress  of  the  art  of 
clock-making  in  a  regular  chronological  series,  the 
next  mention  I  find  of  ho?vhgia  is  in  Rymer*s 
Fcsdera^  where  there  is  a  protection  of  Edward  III, 
in  the  year  1368,  to  three  Dutchmen,  who  ^ere 
Orlogiers.  The  title  of  this  protebtion  is,  De  horo- 
logiorum  artificio  ea:ercendo;  and  I  hope  to  have 
sufficiently  proved  that  there  was  no  necessity  of 
procuring  mere  dial- makers  at  this  time. 

Clock-makers  however  were  really  wanted  at 
this  period  of  the  fourteenth  century,  as  may  be 
inferred  from  the  following  lines  of  Chaucer,  when 
he  speaks  of  a  cock's  crowing : 

Full  sikerer  was  his  crowing  in  his  Ioge> 
As  is  a  clock,  or  any  abbey  orloge.* 

By  which,  as  I  conceive  at  least,  our  old  poet  means 
to  say,  that  the  crowing  was  as  certain  as  a  bellf 
or  abbey-cfocAr.f    For  though  we  at  present  ask  so 

*  Chancer  was  bom  in  13289  and  died  in  1400. 

t  To  the  time  of  queen  Elizabeth  clocks  were  often  called  oro- 

loget : 

He*ll  watch  the  horologe  a  double  tei. 

If  drink  rock  not  hk  ciadk. 

Othello,  act  ii.  sc.  3. 
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stated  what  I  happen  to  have  found  ^ith  regi^ 
to  this  UBeful  invention  in  other  parts  of  Europe^ 
I  shall  attempt  to  show  why  they  were  not  more 
nommOQ  in  the  thirteenth  and  fbnrteenth  cm* 
tunes. 

•  The.  citation  from  Dante^  which  I  have  before 
relied  upon,  shows,  tiiat  they  were  not  unknown  in 
Italy  during  that  period ;  and  Mr.  Falconeti  ia 
Memoires  de  Litterature,  informs  us^  that  a  James 
Dondi)  in  the  fourteenth  century^  assiinMd  from  a 
clock  made  by  him  for  the  tower  of  a  palace,  the 
name  of  Hctvlogiuiy  which  was  afterwards  borne 
by  hb  destsendants. 


In  France,  or  what  is  now  so  called, 
mentions,  that  during  the  year  1 93S,  Philip  the 
Hardy,  duke  of  Burgundy,  removed  from  Cour* 
tray  to  his  capital  at  Dijon  a  famous  dock  which 
struck  the  hours,  and  was  remarkable  for  its  me- 
chanism.'*'' The  great  clock  at  Paris  was  put  up  in 
the  year  1370,  during  the  reign  of  Charles  V,  bar* 
ing  been  made  by  Charles  de  Wicjf  a  German. 
Carpentier,  m  his  supplement  to  Du  Cai^ge,  cites  a 
decision  of  the  parliament  of  Paris  in  the  year  1413, 
in  which  Henry  Bye,  one  of  the  parties,,  is  styled 
Guiemator  Horologu  palatii  nastri  ParisUs.X 

*  Froissart,  vol.  ii.  ch.  127. 

f  Falconet,  M^moires  de  Litt.  vol.  xx. 

X  See  Caipealier,  art.  Hvrolopatw, 
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i^bout  the  same  time  alao  the  clock  at  Montargi* 
was  made,  with  the  following  inscription: 

Charles  1e  Quint  (sc.  de  France) 
Me  fit  par  Jean  de  Jouvenee, 

The  last  word  seems  to  be  the  name  of  a  French- 
man. 

Though  I  have  not  happened  to  meet  with  any 
mentbn  of  very  early  clocks  in  Germany,  yet  from 
the  great  clock  at  Paris  in  1370  being  the  work 
of  De  Wic,  as  also  from  the  protection  granted  by 
Edward  III  to  three  clock-makers  from  Delft,  it 
should  seem  that  this  part  of  Europe*  was  not 
without  this  useful  invention;  and  the  same  may  be 

•  Mr.  Peckett,  an  ingenious  apothecary  of  Compton  Street,  Soho> 
hath  shown  me  an  astronomical  clock  which  belonged  to  the  late  Mr. 
Ferguson,  and  which  stiH  continues  to  go.  The  workmanehip  on  ikkt 
outside  is  elegant,  and  it  appears  to  have  been  aaadd  by  t  O^man  in 
1625,  by  the  subjoined  inscription  in  the  Bohemian  of  the  time: 

lar,  da*  mackt,  mich.  Jacob,  Zech. 
Zu,  Prag,  isi,  bar,  da,  man.  zalt,  1525. 

The  above  Englished : 

Tear.  when.  made.  me.  Jacob.  Zech. 
At.  Prague,  is.  true.  when.  oofmt«d.  ihib* 

The  diameter  of  the  clock  is  nine  inches  three  fourths,  and  the  height 
five  inches. 

[I  have  transposed  the  words,  as  I  find  them  in  the  original; 
but  war  seems  to  have  stood  in  the  place  of  bar,  ai  least  Barrington 
has  translated  it  by  ii  true,  and  we  must  read : 

Da  man  zalt  \  525  jar 

Da  macht  mich  Jacob  Zech  zu  Prc^  ist  wahr,-^!,  B.] 

2  G2 
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inferred  with  regard  to  Spam  from  the  old  saymg : 
Estar  como  un  rdox.  * 

Having  now  produced  instances  of  several 
clocks,  and  even  a  watch,  which  were  made  in 
different  parts  of  the  fourteenth  century,  as  also 
having  endeavoured  to  prove  that  they  were  not 
excessively  uncommon  even  in  the  thirteenth,  it 
may  be  thought  necessary  that  I  should  account 
for  their  not  being  more  generally  used  during 
those  periods,  as,  in  their  present  state  at  least, 
they  are  so  very  convenient  For  this  it  should 
seem  that  many  reasons  may  be  assigned. 

In  the  infancy  of  this  new  piece  of  mechanism, 
they  were  probably  of  a  very  imperfect  construc- 
tion, perhaps  never  went  tolerably,  and  were 
soon  deranged,  whilst  there  was  no  one  within  a 
reasonable  distance  to  put  them  in  order.  To 
this  day  the  most  musical  people  have  seldom  a 
harpsichord  in  their  house,  if  the  tuner  cannot 
be  procured  from  the  neighbourhood.  We  find 
therefore  that  Henry  VI  of  England,  and  Charles 
V  of  France,  appointed  clock-makers,  with  a  sti- 
pend, to  keep  the  Westminster  and  Paris  clocks  in 
order. 


*  I  am  also  referred  by  the  Rev.  Mr.  Bowie,  F.  S.  A.  to  the  fol- 
lowing passage  in  the  Abridged  History  of  Spain,  vol.  i.  p.  568 : 
*'  The  first  clock  seen  in  Spain  was  set  up  in  the  cathedral  of  Se- 
ville, 1400.' 
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It  need  scarcely  be  observed  also,  that,  as  the 
artists  were  so  few,  their  work  must  have  been 
charged  accordingly,  and  that  kings  only  could 
be  the  purchasers  of  what  was  rather  an  expensive 
toy,  than  of  any  considerable  use.  And  it  may 
perhaps  be  said,  that  they  continued  in  a  great 
measure  to  be  no  better  than  toys,  till  the  middle 
of  the  seventeenth  century.  Add  to  this,  that  in 
the  thirteenth  and  fourteenth  centuries,  there  was 
80  little  commerce,  intercourse,  or  society,  that  an 
hour-glass,  or  the  sun,  was  very  sufficient  for  the 
common  purposes,  which  are  now  more  accurately 
settled  by  clocks  of  moderq  construction.  Dials 
and  hour-glasses  likewis^'wanted  no  mending. 

Having  now  finished  what  hath  occurred  to  me 
with  regard  to  the  first  introduction  of  clocks,  I 
shall  conclude  by  a  few  particulars,  which  I  have 
been  enabled  to  pick  up,  in  relation  to  those  more 
portable  measurers  of  time,  called  watches,  the 
earliest  of  which,  except  that  of  Robert  Bruce, 
king  of  Scotland,  seems  to  be  one  in  Sir  Ashton 
Lever's  most  valuable  museum,  the  date  upon 
which  is  1541.* 

Derham,  in  his  Artificial clcck-makei;-]'  published 

*  The  oldest  clock  we  have  in  England  thai  is  supposed  to  go  to- 
lerably, ia  of  the  preceding  year,  vii.  J540,  the  initial  letters  of  the 
maker's  name  being  N.  O.  It  it  in  the  palace  at  H^mptou  Couil. 
Dtrhafn'a  Arlfficiai  clock-maker. 

f  A.  GemuiD  translation  of  this  book  is  added  to  Welpte'i  Cnitmick. 
I.B. 
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2?ller's  ponjecture  thfit  it  was  invented  pr  first  rt* 
qil^rked  jn  France,  seems  to  pie  the  piorq  proha^}^^ 
^M  \t  fippears  that  it  was  practisacj  fit  Wurtemb^rg 
about  the  same  period*  In  the  yiefir  1^97 1^  ^.^ 
known  th^re  tht^t  sQme  iYinc-iDerc];)ants,  pi^qur 
larly  Hans  George  Staltser  at  Qoppingen,  u§^ 
litharge  of  siilver  for  refining  wine,  and  by  tbese 
ilieans  deprived  ms^ny  persons  of  life,  and  occasion- 
ed the  loss  of  health  to  others.  Staltser  pleaded 
in  excuse,  that  he  considered  the  process  he  b^d 
employed  as  harmless,  and  that  Masskosky,  pby-^ 
sician  to  the  town  of  Goppingen,  who  was  ac-. 
counted  ^  rpan  of  knowledge,  had  employed  th^ 
same  for  hi^  w^ne.  Brugel  also,  physiciaq  to  the 
town  of  Heidenheini,  had  declared  tliat  Uth^rgie 
was  not  prejudicial;  and  as  he  was  a  person  of  re- 
pi^tation,  his  opinion  had  tended  not  a  little  to 
establish  the  use  of  that  practice.  This  repprt  w^ 
so  hurtful  to  the  wine-trade  of  Wurtemberg,  which 
%t  that  time  brought  a  great  deal  of  money  into 
tiie  duehy  from  other  countries,  tha(  tb^  wip@  ^X 
Utm  remained  unsold ;,  and  duke  Everbard  Louis 
wa^  obliged  to  c^use  experiments  to  be  made  tP 
taoertain  the  nature  of  the  9ubstfinc0^  tnixed  with 
it.  Solomon  Keysel,  the  duke's  physician,  aM 
J.  Caspar  Harlin,  physician  to  the  co^rt,  both  de- 
clared that  litharge  wa3  nQxiqus,  but  th^t  $ui|pbur 
besprinkled  with  bismuth  was  still  more  ao*  Tb^y 
strongly  advised,  therefore,  that  both  these  sub- 
stances should  he  fQrl;>i(14^  tQ  \^  yfe4|  ifi\^  t^ 
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But  the  use  of  clocks  was  not  confined  to  Italy 
at  this  period ;  for  we  had  an  artist  in  England 
about  the  same  time,  who  furnished  the  famous 
clock-house  near  Westminster  Hall,  with  a  clock 
to  be  heard  by  the  courts  of  law,  out  of  a  fine  im- 
posed on  the  Chief  Justice  of  the  King's  Bench,  in 
the  sixteenth  year  of  EdwardI,  or  in  12S8.*  Black- 
stone  in  his  Coinnientaiies  f  has  observed,  that  this 
.punislunent  of  Kadulphus  de  Hengham  is  first 
taken  notice  of  in  the  Kear^ooi,  J  during  the  reign 
of  Richard  III,  where  indeed  no  mention  is  made 
of  a  clock  being  thus  paid  for ;  but  if  the  circum- 
stances stated  in  the  reportof  this  case  are  consider- 
ed, it  was  highly  unnecessary,  and  perhaps  impro- 
per, to  have  alluded  to  this  applicatiou  of  tliC  Chief 
Justice's  fine. 

It  appears  by  the  Year  Book,  tliat  Richard  III 
hadcloseted  thejudges  in  the /»ncr  Star  Chamber, 
to  take  their  opinions  upon  three  points  of  law; 
tiie  second  of  which  was,  "  Whether  a  justice  of 
the  peace,  who  had  inrolled  an  indictment,  which 
had  been  negatived  by  the  grand-jury,  amongst  the 
true  bills,  might  be  punished  for  this  abuse  of  his 
office."  On  this  question  a  diversity  of  opinion 
arose  amongst  the  judges,  .some  of  whom  supposed 
that  a  magistrate  could  not  be  prosecuted  for  »vbat 

■  See  Selden,  in  Iiis  preface  tu  Hengham. 
t  Vol.  iii.  p.  408. 
X  Mich.  sRic.  III. 


444  HISTORY    OF    INVENTIONS. 

he  might  have  done,  whilst  others  contended  that 
he  might,  and  cited  the  case  of  Hengham,  who  was 
fined  eight  hundred  marks  for  making  an  altera- 
tion in  a  record,  by  which  a  poor  defendant  was  to 
pay  only  six  shillings  and  eight-pence,  instead  of 
thirteen  shillings  and  four-pence.  Thus  far  the 
answer  of  the  judges  to  the  question  was  strictly 
proper;  but  the  application  of  the  fine  to  build  a 
clock-house  was  not  the  least  material ;  *  brides, 
that  it  was  probably  a  most  notorious  fiBict  to  every 
student,  upon  his  first  attending  Westminster-hall, 
as  we  find  judge  Southcote,  so  much  later,  in  the 
early  part  of  queen  Elizabeth's  reign,  not  only 
mentioning  the  tradition,  but. that  the  clock  still 
continued  there,  which  had  been  furnished  out  of 
the  Chief  Justice's  fine.-j"  Sir  Edward  Coke  like- 
wise adds,  that  the  eight  hundred  marks  were  actu- 
ally entered  on  the  roll,  so  that  it  is  highly  probable 
he  had  himself  seen  the  record.  :j; 

But  we  have  remaining  to  this  day  some  degree 
of  evidence,  not  only  of  the  existence  of  such  a 

*  We  find  that  this  clock  was  considered,  daring  the  reign  of 
Henry  VI,  to  be  of  such  consequence,  that  the  king  gave  tiie  keep- 
ing of  it,  with  the  appurtenances,  to  William  Warby,  dean  of  St, 
Stephen's,  together  with  the  pay  of  sixpence  per  diem,  to  be  received 
at  the  Exchequer.  See  Slowes  Account  qf  Westminster,  vol.  ii. 
p.  55.  The  clock  at  St.  Mary's,  Oxford,  was  also  furnished  in  1523, 
out  of  fines  imposed  on  the  students  of  the  university. 

t  III  Inst.  72. 

X  IV  Inst.  p.  255. 
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clock,  but  that  it  is  of  the  antiquity  already  ascri- 
bed to  it,  viz.  the  reign  of  Edward  I.  On  the  side 
of  New  Palace-yard,  which  is  opposite  to  West- 
minster-hall, and  in  the  second  pediment  of  tiie 
I  •  new  buildings  from  the  Thames,  a  dial  is  inserted 
with  thisremarkable  motto  upon  it,  Discltejustitiain 
moniti,  which  seems  most  clearly  to  relate  to  the 
fine  imposed  on  Radulphus  de  Henghain  being 
applied  to  the  paying  for  a  clock.  But  it  may  be 
said  that  tliis  inscription  is  on  a  dial  and  not 
upon  a  clock ;  which,  though  it  appears  upon  the 
■first  stating  it  to  be  a  most  material  objection,  yet 
I  conceive  it  may  receive  the  following  satisfactory 
answer.  The  original  clock:  of  Edward  the  First's 
reign  was  probably  a  very  indifferent  one,  but 
from  its  great  antiquity,  and  the  tradition  attend- 
ing  it,  was  still  permitted  to  remain  till  the  time  of 
queen  Elizabeth,  according  to  the  authorities  aU 
ready  cited.  After  this,  being  quite  decayed,  a  dial 
might  have  been  substituted  and  placed  upon  the 
same  clock-house,  borrowing  its  very  singular  mot- 
to; which,  whether  originally  applied  in  the  time  of 
Edward  I,  or  in  later  reigns,  most  plainly  alludes 
to  Hengham's  punishment  for  altering  a  record. 
It  should  also  be  mentioned,  that  this  dial  seems 
to  have  been  placed  exactly  where  the  clock-house 
stood  according  to  Strype.* 

•  Weslminsler,  p.  56.  in  his  AddUions  to  Slow.  This  clock- 
house  coDtiaiied  in  a  ruined  state  till  the  year  lyiA.  AnHquariati 
Rfptrli/ry,  p.  2B0. 
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Mr.  Norrisy  secretary  to  the  Society  of  ADtiqQft* 
ries,  hath  been  likewise  so  obliging  as  to  refer  me 
to  the  following  instance  of  a  very  ancient  dock  in 
the  same  century:  Anno  1^9^^  naoum  anlogmm 
magnum  in  ecclesia  (Cantuariensi),  pretium  30  L* 

I  shall  now  produce  a  proofs  that  not  <mly  clocks 
but  watches  were  made  in  the  begmning  of  the 
fourteenth  century.  Seven  or  eight  years  ago, 
some  labourers  were  employed  at  Bruoe  Castle^  in 
Fifeshire,  where  they  found  a  watch^  together  with 
some  coin,  both  of  which  they  disposed  of  toa  shop- 
keeper of  St  Andrews^  who  sent  the  watch  to  his 
brother  in  London,  considering  it  as  a  curious 
piece  of  antiquity,  f  The  outer  case  is  silver, 
raised,  in  rather  a  handsome  pattern,  over  a  ground 
of  blue  enamel ;  and  I  think  I  can  distinguish  a 
cypher  of  R.  B.  at  each  corner  of  the  enchased 
work.  On  the  dial-plate  is  written,  Robertas  B. 
Rex  Scotorumy  and  over  it  is  a  convex  transparent 
horn,  instead  of  the  glasses  which  we  use  at  present. 
Now  Roberius  B.  Rex  Scotorum  can  be  no  other 
king  of  Scotland  than  Robert  Bruce,  who  began  his 
reign  in  1S05,  and  died  in  1328 ;  for  the  Christian 
name  of  Baliol,  who  succeeded  him,  was  Edward  j; 
nor  can  Robertus  B.  be  applied  to  any  later  Set '. 
tish  king.     This  very  singular  watch  is  not  of  a 

*  Dart's  Canterbury^  appendix^  p.  3.  ex  Bibl.  CoUoou  Galba^ 
£.  4.  fol.  103. 
t  It  is  now  in  his  majesty's  possession. 
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larger  size  than  those  which  are  how  in  common 
use ;  at  which  I  was  much  surprised  till  I  had  seen 
several  of  the  sixteenth  century  in  the  collection  of 
Sir  Ashton  Lever,  and  Mr.  Ingham  Forster,  which 
were  considerably  smaller. 

As  I  mean  to  deduce  the  progress  of  the  art  of 
clock-making  in  a  regular  chronological  series,  the 
next  mention  I  find  of  hmvhgia  is  in  Rymer^s 
Fcsderdy  where  there  is  a  protection  of  Edward  III, 
in  the  year  1368,  to  three  Dutchmen,  who  ^ere 
Orlogiers.  The  title  of  this  protebtion  is,  De  horo- 
logiorum  artificio  ea^ercendo;  and  I  hope  to  have 
sufficiently  proved  that  there  was  no  necessity  of 
procuring  mere  dial- makers  at  this  time. 

Clock-makers  however  were  really  wanted  at 
this  period  of  the  fourteenth  century,  as  may  be 
inferred  from  the  following  lines  of  Chaucer,  when 
he  speaks  of  a  cock's  crowing : 

Full  sikerer  was  his  crowing  in  his  Ioge> 
As  is  a  clock,  or  any  abbey  orloge.* 

By  which,  as  I  conceive  at  least,  our  old  poet  means 
to  say,  that  the  crowing  was  as  certain  as  a  bellf 
or  abbey-cfocAr.f    For  though  we  at  present  ask  so 

*  Chauoer  was  bom  in  1328,  and  died  in  1400. 

t  To  the  time  of  queen  Elizabeth  clocks  were  often  called  oro- 

loget : 

He'll  watch  the  horologe  a  double  tei. 

If  drink  rock  not  hk  cradle. 

Othelh,  act  ii.  sc.  3* 


448*  HISTORY    OF    INVEKTIONS. 

often,  What  is  it  o  clock  9  meaning  the  time-mea* 
surer;  yet  I  should  rather  suppose,  that  in  the  four* 
teenth  century  the  term  clock  was  often  applied  to 
a  bellf  which  was  rung  at  certain  periods,  determi- 
ned by  an  hour-glass  or  a  sun-dial.  Nor  have  I 
been  able  to  stumble  upon  any  passage  which  al- 
ludes to  a  clock,  by  that  name,  earlier  than  the 
thirteenth'  year  of  the  reign  of  Henry  VIII.*  The 
abbey  arloge  (pr  clock)  however  must  have  been 
not  uncommon  when  Chaucer  wrote  these  lines ; 
and  from  clocks  beginning  to  be  in  use  we  might 
have  had  occasion  for  more  artificers  in  this  branch, 
though  it  should  seem  that  we  had  En^ishmen,^ 
who  pretended  at  least  to  understand  it,  because 
the  protection  of  Edward  III,  above  cited,  di- 
rects that  the  persons  to  whom  it  was  granted, 
should  not  be  molested  whilst  they  were  thus  em- 
ployed. 

I  now  pass  on  to  a  famous  astronomical  clocks 
made  by  one  of  our  countrymen  in  the  reign  of 

By  which  the  double  set  of  twelve  hours  on  a  clock  is  plainly  alluded 
to^  as  not  many  more  than  twelve  can  be  observed  on  a  dial  3  and  in 
the  same  tragedy  this  last  time-measurer  is  called  by  its  proper  name: 
More  tedious  than  the  dial  eight  score  times. 

Ibid,  act  iii.  sc.  4. 
The  clock  of  Wells  cathedral  is  also,  to  this  day,  called  the  horologe* 

*  See  DugdaWs  Origines  Jurid.    Lydgate^  therefore^  who  wrote 
before  the  time  of  Henry  VIII,  says : 

I  will  myself  be  your  orologere 
To-morrow  early. 

Prologue  to  the  Story  e  i^fThebet^ 
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Richard  II,  the  account  of  which  I  have  extract- 
ed from  Leland.  Richard  of  Walin^ford  was 
son  of  a  smith,  who  lived  at  that  town,  and  who, 
from  his  learning  and  ingenuity,  became  abbot  of 
St.  Alban  s.  Leland,  speaking  of  him,  says :  'Cum 
jam  per  amplas  licebat  fortunas,  voluit  illustri  ali- 
quo  opere,  non  modo  ingenii,  verum  etiam  erudi- 
tionis,  ac  artis  excellentis,  tniraculum  ostendere. 
Ergo  talem  korologu  fabricam  magnolabore,  majore 
sumtu,  arte  vero  maxima,  compegit,  qualem  non 
habet  tota  Europa,  mea  opinione,  secundam,  sive 
quis  cursum  solis  ac  lunre,  sen  fixa  sidera  notet, 
sive  iterum  maris  incrementa  et  decrementa.'* 
Richard  of  Waliogford  wrote  also  a  treatise  on  this 
clock,  '  ne  tarn  insignis  macbina  vilesceret  errore 
monachorum,  aut  incognito  structurae  ordine  siles- 
ceret.'  From  what  halh  been  above  stated,  it  ap- 
pears that  this  astronomical  clock  continued  to  go 
in  Leland's  time,  who  was  born  at  the  latter  end  of 
Henry  the  Seventh's  reign,  and  who  speaks  of  a 
tradition,  that  this  famous  piece  of  mechanism  was 
called  Albion  by  the  inventor. 

Having  thus  endeavoured  to  prove  that  clocks 

were  made  in  England  from  the  time  of  Edward  I 

to  that  of  Richard  II ;  it  is  not  essential  to  my 

ijwincipal  purpose  to  deduce  them  lower  through 

■  the  successive  reigns;  but  when    I  have  shortly 


'  If  hnd  de  Script.  Brit. 

e  a 
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colaus,  a  learned  man  of  Florence :  '  Horologium 
.tuunx  mox,  uttuas  accepi  literas,  paravi,  misissrai- 
que,  si  fuisset  praesto  qui  afferret  Ipsam  mundari 
feci,  nam  erat  pulvere  obsitum,  atque  ideb,  ne  li^ 
bere  posset  incedere,  retardabatur.  £t  quia  ne  sic 
quidem  recte  currebat,  Angelo  illi  illustri  adoles^ 
centi  barum  rerum  peritissimo  dedi.' 

''  About  tbis  period  also,  mention  is  made  of 
watcbes.  Among  the  Italian  poems  of  Caspar 
Visconti,  there  is  a  sonnet  with  the  following 
title :  ^  Si  fanno  certi  orologii  piccioli  e  portativi, 
che  non  poco  di  artificio  sempre  lavorano,  mos- 
trando  le  ore,  e  molti  corsi  de  pianeti,  e  le  feste, 
sonando  quando  il  tempo  lo  ricerca.  Questo  so- 
netto  h  facto  in  persona  de  uno  inamorato,  che, 
guardando  uno  delli  predicti  orologii,  com  para  se 
stesso  a  quello,  &c/* 

'*  It  appears,  therefore,  that  Doppelmayer  is 
mistaken  when  he  says  that  watches  were  invented 

*  This  sonjiet  I  shall  here  transcribe  from  Antonii  Saxii  Hist,  Ut' 
lerario-typographica  Mediolan.  prefixed  to  Philippi  ArgekUi  Bih* 
Uoth,  Scrip.  Mediolanens,  i.  p.  36o. 

Ho  certa  occulta  forza  in  la  secreta 
Parte  del  cor,  qual  sempre  si  lavora 
De  sera  a  sera,  e  d*una  a  Taltra  aurora, 
Che  non  spero  la  mente  aver  mai  quieta. 
Legger  ben  mi  potria  ogni  discreta 
Vista  nel  fronte,  ove  amor  colora 
D*afianno  e  di  dolore  il  punto  e  Fora, 
£  la  cagioD,  che  riposai  mi  vieta. 
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by  Peter  Hele,  at  Nuremberg,  in  the  sixteenth 
century ;  and  that  because  they  were  shaped  like  an 
egg,  they  were  called  Nuremberg  animated  eggs.  * 
I.  Cocleus,  in  his  Description  of  Germany  y'\  speak- 
ing of  this  Hele,  says :  ^  Eum  juvenem  adhuc  ad- 
modum,  opera  efficere,  quae  vel  doctissimi  admiren- 
tur  mathematici.  Nam  ex  ferro  parva  fabri- 
cat  horologia  plurimis  digesta  rotulis,  quae,  quo« 
cunque  vertantur,  absque  uUo  pondere,  et  mon- 
strant  et  pulsant  xl  horas,  etiam  si  in  sinu  marsu- 
piove  contineantur.' 


>>» 


Uumil  squillelta  sona  il  pio  lamento, 
Che  spesso  mando  al  cielo,  e  la  fortuna. 
Per  disfogar  cridaado  il  fier  tormento. 
De  le  feste  annual  non  ne  mostro  una> 
Ma  pianeti  iracondi,  e  di  spavento, 
Eclipsati  col  sole^  e  con  la  luna. 
Dominico  Maria  Manni,  in  his  book  de  Florentinii   inventis, 
chap.  2g,  calls  the  artist  Lorenzo  a  Vulparia ;  and  says  that  he  was  a 
Bative  of  Florence. 

*  Nachricht  von  den  Numbergischen  mathemadcis  und  kiinst* 
km,  Numberg  1730,  fol.  289. 
f  Added  to  his  Coram,  in  Pomp,  Melam.  cap»  de  Noriberga. 
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<^  We  findjjdio,  Aat  Benuurdus  Saccot*  aseribM 
tbe  inventkni  of  clocks  to  Boelhiuft,  in  the  fiftti 
century;  but  Bemardus  seemt  to  baw  kufpMm 
what  be  qooted  a  little  before  from  Cassiodonis,t 
mpecting  the  clock  of  Boetbios,  that  it  detsr** 
miDed  the  hours  guttis  aquarum.  It  musty  tbeiB* 
fore^  have  beeo  a  water^lock,  and  not  a^  ck)ck 
moved  by  wheels  and  weights.  The  same  Casno* 
dorus:):  had  provided  his  monks  at  the  monastei^ 
ei  3t  An^iol,  ^  in  lAnguedoc,  wkh  machinei  of 
tbe  like  kind :  ^  Horologium  vobis  unnm/  says 
be,  'quod  solis  claritas  iodicet,  praeparasse  oog^ 
nosoor;  alteram  vero  aquatile,  quod  die  noctn* 
jque  horarum  iugiter  indicat  quantitatem;  quia 
frequenter  nonnuUis  diebus  solis  claritas  abesse 
eognoscitur/  We  are  to  und^staad,  also,  as  al« 
ludiog  to  such  clocks,  what  is  said  by  the  writer  of 
the  life  of  St.  Leobiui  bishop  of  Chartram,  about 
the  year  556,  ||  when  he  tells  us :  ei  (Leobino) 
temperandi  cursus  horarum  et  vigiliarum  dillgen* 
tiam  commissam  esse. 

^^  I  come  now  to  the  seventh  century.     In  Du 
Fresne's  Zejteon  media  et  h^nue L^tiniiatUwefu^ 

0 
*  -  ... 

*  ,Hi«t.  Ticin.  lib.  viir  c.  I7. 

t  Var.  Ub.  i.  in  fine. 

X  De  lustitut.  div.  litter,  c.  99. 

$  In  the  original,  Monasierium  Ftvariense,   Trans. 

II  Mabil.  Annales  St.  O.  B.  sec.  i.  p.  123. 
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But  the  use  of  clocks  wag  not  conlined  to  Italy 
at  this  period ;  for  we  had  an  artist  in  England 
about  the  same  time,  who  furnished  the  famous 
clock-house  near  Westminster  Hail,  ivilh  a  clock 
to  be  heard  by  the  courts  of  law,  out  of  a  fine  im- 
posed on  the  Chief  Justice  of  the  King's  Bench,  in 
the  sixteenth  year  of  Edward  I,  or  in  128S.*  Black- 
stone  in  his  Comnientariest  has  observed,  that  this 
.punishment  of  Radulphus  de  ilengham  is  first 
taken  notice  of  in  the  Vear  Hook,'^  duringthe  reign 
of  Richard  III,  where  indeed  no  mention  is  made 
of  a  clock  being  thus  paid  for ;  but  if  the  circum- 
stances stated  in  the  reportof  this  case  are  consider- 
ed, it  was  highly  unnecessary,  and  perhaps  impro- 
per, to  have  alluded  to  this  application  of  thC  Chief 
Justice's  fine. 

It  appears  by  the  Voir  Book,  that  Richard  III 
had  closeted  the  judges  in  the /«ner  Star  Chamber, 
to  take  their  opinions  upon  three  points  of  law; 
the  second  of  which  was,  "  Whether  a  justice  of 
the  peace,  who  had  inrolled  an  indictment,  which 
had  been  negatived  by  the  grand-jury,  amongst  the 
true  bills,  might  be  punished  for  this  abuse  of  his 
ofiice."  On  this  question  a  diversity  of  opinion 
aroseamongst  the  judges,  someof  whom  supposed 
that  a  magistrate  could  not  be  prosecuted  for  what 

*  Hec  Selden,  in  hia  picfnce  lo  Hengham. 
t  Vol.  iii.  p.  408. 
X  Mich.  S  Ric.  III. 
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he  might  have  done,  whilst  others  contended  tliat 
he  might,  and  cited  the  case  of  Hengham,  who  Tvas 
fined  eight  hundred  marks  for  making  an  altera- 
tion in  a  record,  by  which  a  poor  defendant  was  to 
pay  only  six  shillings  and  eight-pence,  instead  of 
thirteen  shillings  and  four-pence.  Thus  far  the 
answer  of  the  judges  to  the  question  was  strictly 
proper;  but  the  application  of  the  fine  to  build  a 
clock-house  was  not  the  least  material ;  *  besides, 
that  it  was  probably  a  most  notorious  fact  to  every 
student,  upon  his  first  attending  Westminster-hall, 
as  we  find  judge  Southcote,  so  much  later,  in  the 
early  part  of  queen  Elizabeth's  reign,  not  only 
mentioning  the  tradition,  but. that  the  clock  still 
continued  there,  which  had  been  furnished  out  of 
the  Chief  Justice^s  fine.|  Sir  Edward  Coke  like- 
wise adds,  that  the  eight  hundred  marks  were  actu- 
ally entered  on  the  roll,  so  that  it  is  highly  probable 
he  had  himself  seen  the  record. ;}; 

But  we  have  remaining  to  this  day  some  degree 
of  evidence,  not  only  of  the  existence  of  such  a 

*  We  find  that  this  clock  was  considered^  daring  the  reign  of 
Henry  VI>  to  be  of  such  consequence,  that  the  king  gave  the  keep- 
ing of  it,  with  the  appurtenances,  to  William  Warby,  dean  of  St. 
Stephen* s,  together  with  the  pay  of  sixpence  per  diem,  to  be  receiyed 
at  the  Exchequer.  See  Stowes  Account  qf  Westminster,  vol.  ii. 
p.  55.  The  clock  at  St.  Mary*s,  Oxford,  was  also  furnished  in  1523, 
out  of  fines  imposed  on  the  students  of  the  uniyersity. 

t  III  Inst.  72. 

J  IV  Inst.  p.  255. 
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clock,  but  that  it  is  of  the  antiquity  already  ascri- 
•bed  to  it,  viz.  the  reign  of  Edward  I.  On  the  side 
of  New  Palace-yard,  which  is  opposite  to  West- 
minster-hall,  and  in  the  second  pediment  of  ttie 
new  buildings  from  the  Thames,  a  dial  is  inserted 
with  this  remarkable  motto  upon  it,  Discitejustiliam 
moniti,  which  seems  most  clearly  to  relate  to  the 
£ne  imposed  on  Radulphus  de  Hengham  being 
applied  to  the  paying  for  a  clock.  But  it  may  be 
said  that  this  inscription  is  on  a  dial  and  not 
upon  a  clock  ;  which,  though  it  appears  upon  the 
•first  stating  it  to  be  a  most  material  objection,  yet 
I  conceive  it  may  receive  the  following  satisfactory 
answer.  The  original  clock  of  Edward  the  First's 
reign  was  probably  a  very  indifferent  one,  but 
from  its  great  antiquity,  and  the  tradition  attend- 
ing it,  was  still  permitted  to  remain  till  the  time  of 
queen  Elizabeth,  according  to  the  authorities  al- 
ready cited.  After  this,  being  quite  decayed,  a  dial 
might  have  been  substituted  and  placed  upon  the 
same  clock-house,  borrowing  its  very  singular  mot- 
to; which,  whether  originally  applied  in  the  time  of 
Edward  I,  or  in  later  reigns,  most  plainly  alludes 
to  Hengham 's  punishment  for  altering  a  record. 
It  should  also  be  mentioned,  that  this  dial  seemi^ 
to  have  been  placed  exactly  where  the  clock-house 
itood  according  to  Strype.* 

•  Westminster,  p.  55.  in  his  Addiliona  to  Slow.  This  ciock- 
houie  continued  in  a  turned  state  till  the  year  1715,  AntiqtiaTtan 
SipirloTg,  p.  280. 
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Mr.  Norris,  secretary  to  the  Society  of  ADtiqim« 
ries,  hath  been  likewbe  so  obliging  as  to  refer  me 
to  the  following  instance  of  a  very  ancieiit  clock  in 
the  same  century:  Anno  1^9^^  ncnmm.anhgum 
magnum  in  ecclcsia  (Cantuarien^),  preiium  SO  L* 

I  shall  now  produce  a  proofs  that  not  only  clocks 
but  watches  were  made  in  the  beginning  of  the 
fourteenth  century.  Seven  or  eight  years  ago, 
some  labourers  were  employed  at  Bruce  Castle,  in 
Fifeshire,  where  they  found  a  watch,  together  with 
some  coin,  both  of  which  they  disposed  of  toa  shop- 
keeper of  St.  Andrews,  who  sent  the  watch  to  bis 
brother  in  London,  considering  it  as  a  curious 
piece  of  antiquity,  f  The  outer  case  is  silver, 
raised,  in  rather  a  handsome  pattern,  over  a  ground 
of  blue  enamel ;  and  I  thiak  I  can  distinguish  a 
cypher  of  R.  B.  at  each  corner  of  the  enchased 
work.  On  the  dial-plate  is  written,  Robertas  B. 
Rex  Scotorum^  and  over  it  is  a  convex  transparent 
horn,  instead  of  the  glasses  which  we  use  at  presenL 
Now  Roberius  B.  Rex  Scotarum  can  be  no  other 
king  of  Scotland  than  Robert  Bruce,  who  began  lus 
reign  in  1305,  and  died  in  1328 ;  for  the  Christian 
name  of  Baliol,  who  succeeded  him,  was  Edward  ^ 
nor  can  Robertus  B.  be  applied  to  any  later  Sc  . 
tish  king.     This  very  singular  watch  is  not  of  a 

*  Dart's  Canterbury^  appendix^  p.  3.  ex  Bibl.  Cotton.  Galba^ 
E.  4.  fol.  103. 
t  It  is  now  in  his  majesty's  possession. 
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Ictrger  size  than  those  which  are  now  in  common 
use ;  at  which  I  was  much  surprised  till  I  had  seen 
several  of  the  sixteenth  century  in  the  collection  of 
Sir  Ashton  Lever,  and  Mr.  Ingham  Forster,  which 
were  considerably  smaller. 

As  I  mean  to  deduce  the  progress  of  the  art  of 
clock-making  in  a  regular  chronological  series,  the 
next  mention  I  find  of  horologia  is  m  RymerU 
Fosdera^  where  there  is  a  protection  of  Edward  III^ 
in  the  year  1368,  to  three  Dutchmen,  who  were 
Orbgiers.  The  title  of  this  protection  is,  De  horo- 
logiorum  artificio  ea^ercendo;  and  I  hope  to  have 
sufficiently  proved  that  there  was  no  necessity  gf 
procuring  mere  dial-makers  at  this  time. 

Clock-makers  however  were  really  wanted  at 
this  period  of  the  fourteenth  century,  as  may  be 
inferred  from  the  following  lines  of  Chaucer,  when 
he  speaks  of  a  cock's  crowing : 

Full  sikerer  was  his  crowing  in  his  log^. 
As  is  a  clock,  or  any  abbey  orloge.* 

By  which,  as  I  conceive  at  least,  our  old  poet  means 
to  say,  that  the  crowing  was  as  certain  as  a  bell, 
or  abhey-clocLf    For  though  we  at  present  ask  so 

*  Chauoer  was  born  in  1328^  and  died  in  1400. 

t  To  the  time  of  queen  Elizabeth  clocks  were  often  called  oro- 

logci : 

He'll  watch  the  horologe  a  double  tei. 

If  drink  rock  not  hti  cradle. 

Oihellop  act  ii.  sc.  3. 
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often,  What  is  it  o  clock  9  meaning  the  time-mea*- 
surer;  yet  I  should  rather  suppose,  that  in  the  four* 
teenth  century  the  term  clock  was  often  applied  to 
a  bell^  which  was  rung  at  certain  periods,  determi- 
ned by  an  hour-glass  or  a  sun-dial.  Nor  have  I 
been  able  to  stumble  upon  any  passage  which  al- 
ludes to  a  clock,  by  that  name,  earlier  than  tlie 
thirteenth'  year  of  the  reign  of  Henry  VIII.*  The 
abbey  orhge  (x)r  clock)  however  must  have  been 
not  uncommon  when  Chaucer  wrote  these  lines ; 
and  from  clocks  beginning  to  be  in  use  we  might 
have  had  occasion  for  more  artificers  in  this  branch, 
though  it  should  seem  that  we  had  En^hmen, 
who  pretended  at  least  to  understand  it,  because 
the  protection  of  Edward  III,  above  cited,  di- 
rects that  the  persons  to  whom  it  was  granted, 
should  not  be  molested  whilst  they  were  thus  em- 
ployed. 

I  now  pass  on  to  a  famous  astronomical  clock, 
made  by  one  of  our  countrymen  in  the  reign  of 

By  which  the  double  set  of  twelve  hours  on  a  clock  is  piainly  alluded 
to,  as  not  many  more  than  twelve  can  be  observed  on  a  dial;  and  in 
the  same  tragedy  this  last  time-measurer  is  called  by  its  proper  name : 
More  tedious  than  the  dial  eight  score  times. 

Ibid,  act  iii.  so.  4. 
The  clock  of  Wells  cathedral  is  also,  to  this  day,  called  the  horologe. 

*  See  Dugdale*8  Origines  Jurid.    Lydg^te,  therefore,  who  wrote 
before  the  time  of  Henry  VIII,  says : 

I  will  myself  be  your  orologere 
To-morrow  early. 

Prologue  to  the  Story  $  ^JTuhes^ 
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Richard  II,  the  account  of  which  I  have  extract- 
ed from  Leland.  Richard  of  Walingford  was 
son  of  a  smith,  who  lived  at  that  town,  and  who, 
from  his  learning  and  ingenuity,  became  abbot  of 
St.  Alban's.  Leland,  speaking  of  him,  says:  'Cum 
jam  per  amplas  licebat  fortunas,  voluit  illustri  ali- 
quo  opere,  non  mode  ingenii,  verum  etiam  erudi- 
tionis,  ac  artis  eiicellentis,  miraculum  ostendere. 
Ergo  talem  horologii  fabricam  magno  labore,  majore 
sumtu,  arte  vero  maxima,  compegit,  qualem  non 
habet  tota  Europa,  mea  opinione,  secundam,  sive 
quis  cursum  solis  ac  lunas,  seu  fixa  sidera  notet, 
sive  iterum  maris  incrementa  et  decrementa.'* 
Richard  of  Walingford  wrote  also  a  treatise  on  this 
clock,  'netam  insjgnis  machina  vilesceret  errore 
monachorum,  aut  incognito  structurae  ordine  siles- 
ceret.'  From  what  hath  been  above  stated,  it  ap- 
pears that  this  astronomical  clock  continued  to  go 
in  Leland's  time,  who  was  born  at  the  latter  end  of 
Henry  the  Seventh's  reign,  and  who  speaks  of  a 
tradition,  that  this  famous  piece  of  mechanism  was 
called  Albion  by  the  inventor. 

Having  thus  endeavoured  to  prove  that  clocks 
were  made  in  England  from  the  time  of  Edward  I 
to  that  of  Richard  II ;  it  is  not  essential  to  my 
principal  purpose  to  deduce  them  lower  through 
the  successive  reigns ;  but  when    I  have  shortly 

•   LelanJ  <le  Script.  Brit. 


440  HISTORY    OF    IKVEKTIOKS. 

colaus,  a  learned  man  of  Florence :  *  Horologium 
.tuunx  mox,  ut  tuas  accepi  literas,  paravi,  misissem- 
que,  si  fuisset  praesto  qui  afferret.  Ipsara  mundari 
feci,  nam  erat  pulvere  obsitum/  atque  ideb,  ne  li-* 
bere  posset  incedere,  retardabatur.  £t  quia  ne  sic 
quidem  recte  currebat,  Angelo  illi  illustii  adoles^ 
centi  barum  rerum  peritissimo  dedi.' 

*^  About  this  period  also,  mention  is  made  of 
watches.  Among  the  Italian  poems  of  Caspar 
Visconti,  there  is  a  sonnet  with  ;the  following 
title :  ^  Si  fanno  certi  orologii  piccioli  e  portativi, 
che  non  poco  di  artificio  sempre  lavorano,  mos- 
trando  le  ore,  e  molti  corsi  de  pianeti,  e  le  feste, 
sonando  quando  il  tempo  lo  ricerca.  Questo  so- 
netto  h  facto  in  persona  de  uno  inamorato,  che, 
guardando  uno  delli  predicti  orologii,  compara  se 
stesso  a  quello,  &c/* 

'*  It  appears,  therefore,  that  Doppelmayer  is 
mistaken  when  he  says  that  watches  were  invented 

*  This  sonnet  I  shall  here  transcribe  from  Antonii  Saxii  Hist,  Ut" 
terario-typographica  Mediolan.  prefixed  to  Philippi  Argelati  Bib* 
Uoth,  Scrip.  Mediolanens,  i.  p.  36o. 

Ho  certa  occulta  forza  in  la  sccreta 
Parte  del  cor,  qual  sempre  si  lavora 
De  sera  a  sera,  e  d*una  a  Taltra  aurora, 
Che  non  spero  la  mente  aver  mai  quieta. 
Legger  ben  mi  potria  ogni  discreta 
Vista  nel  fronte,  ove  amor  colora 
D*afianno  e  di  dolore  il  punto  e  Fora, 
E  la  cagioD,  che  riposai  mi  yieta. 
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by  Peter  Hele,  at  Nuremberg,  in  the  sixteenth 
century ;  and  that  because  they  were  shaped  like  an 
egg,  they  were  called  Nuremberg  animated  eggs.  * 
I.  Cocleus,  m\i\^  Description  of  Germany  ;\  speak- 
ing of  this  Hele,  says :  ^  Eum  juvenem  adhuc  ad- 
modum,  opera  efficere,  quae  vel  doctissimi  admiren- 
tur  matbematici.  Nam  ex  ferro  parva  fabri- 
cat  horologia  plurimis  digesta  rotulis,  quae,  quo* 
cunque  vertantur,  absque  uUo  pondere,  et  mon- 
strant  et  pulsant  xl  horas,  etiam  si  in  sinu  marsu- 
piove  contineantur/ 


>M 


Uumil  squilletta  sona  il  pio  lamento, 
Che  spesso  mando  al  cielo,  e  la  fortuna. 
Per  disfogar  cridando  il  fier  tormento. 
De  le  feste  annual  non  ne  mostro  una. 
Ma  pianeti  iracondi,  e  di  spavento, 
Eclipsati  col  sole,  e  con  la  luna. 
Dominico  Maria  Manni,  in  his   book  de  Florentinis   invenlis, 
chap.  29,  calls  the  artist  Lorenzo  a  Vulparia ;  and  says  that  he  was  a 
aatiye  of  Florence. 

*  Nachricht  von  den  Nurnbergischen  mathematicis  und  ktinst* 
km,  Numberg  1730,  foL  289. 
t  Added  to  his  Comm,  in  Pomp,  Melam,  cap/de  Noriberga. 
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sorte  qu'elle  sonne,  ct  qu'elle  reveille  pendant  Thy- 
ver  avant  matines,  ou  avant  les  nocturnes ;  et  au 
chap.  68  et  114,  que  quand  on  s'est  lev^  trop  tdt, 
le  sacristain  avertit  celui  qui  lit  la  derni^re  le^on, 
de  la  prolonger  jusqu'^  ce  que  I'Horloge  sonne, 
ou  qu'on  fasse  signe  au  lecteur  de  cesser/ 

*^  The  use  of  these  machines  must  have  been 
continued  from  that  period,  for  we  find  them  men- 
tioned in  the  thirteenth  century,  in  the  commen- 
tary of  Bemardus  Cassinensis  (Bernard  of  Cassino) 
on  the  unpublbhed  Reguke  S.  Benedicti^  from  the 
eighth  chapter  of  which  Martene*  gives  the  follow- 
ing quotation :  '  Facta  autem  jam  hora  octava, 
modicum  erit  amplius  de  media  nocte  quando  sur- 
rexerit,  horologio  excitantCj  qui  habet  horologium 
custodire,  et  accensis  lucemis  ecclesiae,  qua;  pote- 
rant  propter  prolixitatem  noctis  fuisse  obscurat®, 
ac  pulsatis  campanis  ad  dormientium  fratrum  exci- 
tationem,  potuit  transire  dimidia  octavae  hors 
antequam  surrexerint  fratres.'  It  is  said  also  in 
the  Chronicon  Mellicense^  f  in  Du  Fresne  :  *  Ex- 
citabit  aliquis  a  superiore  deputatus,  qui  horolo- 
giwn  excitatorium  habeat ;  ad  omnes  quoque  eel- 
las  lumen  deferat.' 

"  As  ail  arts  are  at  first  imperfect,  it  is  observed 
of  these  clocks  that  they  sometimes  deceived  ;  and. 

*  Rit.  ant.  torn.  ir.  p.  5. 
f  Cap.  774. 
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But  the  use  of  clocks  wap  not  confined  to  Italy 
Bt  this  period ;  for  we  had  an  artist  in  England 
about  the  same  time,  who  furnished  the  famous 
clock-house  near  Westminster  Hall,  with  a  clock 
to  be  heard  by  the  courts  of  law,  out  of  a  fine  im- 
posed on  the  Cliitf  Justice  of  the  King's  Bench,  in 
thesixteentiiyearof  Edward  I,  or  in  1288.*  Black- 
stone  in  his  Commentaries  t  has  observed,  that  this 
punishment  of  Radulphus  de  Hengham  is  first 
taken  notice  of  in  the  yertr^ooi,|:  during  the  reign 
of  Richard  III,  where  indeed  no  mention  is  made 
of  a  clock  being  thus  paid  for ;  but  if  the  circum- 
stances stated  in  the  report  of  this  case  areconsider- 
ed,  it  was  highly  unnecessary,  and  perhaps  impro- 
per, to  have  alluded  to  this  application  of  tliC  Chief 
Justice's  fine. 


It  appears  by  the  Year  Book,  tliat  Richard  HI 
had  closeted  the  judges  in  the  Inner  Star  Chamber, 
to  take  their  opinions  upon  three  points  of  law; 
the  second  of  which  was,  "Whether  a  justice  of 
the  peace,  who  had  inrolled  an  indictment,  which 
had  been  negatived  by  the  grand-jury,  amongst  the 
trzte  bills,  might  be  punished  for  this  abuse  of  liis 
office."  On  this  question  a  diversity  of  opinion 
arose  amongst  the  judges,  .some  of  whom  supposed 
that  a  magistrate  could  not  be  prosecuted  for  what 

■  Sec  Selden,  in  hia  preface  lu  Hengham. 
t  Vol.  iii.  p.  408. 
t  Mich.  9  Ric.  III. 
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he  might  have  done,  whilst  others  contended  that 
he  might,  and  cited  the  case  of  Hengham,  who  was 
fined  eight  hundred  marks  for  making  an  altera- 
tion in  a  record,  by  which  a  poor  defendant  was  to 
pay  only  six  shillings  and  eight-pence,  instead  of 
thirteen  shillings  and  four-pence.     Thus  far  the 
answer  of  the  judges  to  the  question  was  strictly 
proper;  but  the  application  of  the  fine  to  build  a 
clock-house  was  not  the  least  material ;  *  besides, 
that  it  was  probably  a  most  notorious  fact  to  every 
student,  upon  his  first  attending  Westminster-hall, 
as  we  find  judge  Southcote,  so  much  later,  in  the 
early  part  of  queen  Elizabeth's  reign,  not  only 
mentioning  the  tradition,  but. that  the  clock  still 
continued  there,  which  had  been  furnished  out  of 
the  Chief  Justice's  fine.-}-     Sir  Edward  Coke  like- 
wise adds,  that  the  eight  hundred  marks  were  actu- 
ally entered  on  the  roll,  so  that  it  is  highly  probable 
he  had  himself  seen  the  record.  J 

But  we  have  remaining  to  this  day  some  degree 
of  evidence,  not  only  of  the  existence  of  such  a 

•  We  find  that  this  clock  was  considered,  during  the  reign  of 
Henry  VI>  to  be  of  such  consequence,  that  the  king  gave  tiie  keep- 
ing of  it,  with  the  appurtenances,  to  William  Warby,  dean  of  St, 
Stephen  s,  together  with  the  pay  of  sixpence  per  diem,  to  be  received 
at  the  Exchequer.  See  Stowes  Account  qf  Westminster,  vol.  ii. 
p.  65.  The  clock  at  St.  Mary's,  Oxford,  was  also  furnish^  in  1523, 
out  of  fines  imposed  on  the  students  of  the  university. 

t  III  Inst.  72. 

J  IV  Inst.  p.  255. 
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clock,  but  that  it  is  of  the  antiquity  already  ascri- 
bed to  it,  viz.  the  reign  of  Edward  I.  Oq  the  side 
of  New  Palace-yard,  which  is  opposite  to  West- 
minster-hall, and  in  the  second  pediment  of  tiie 
■  new  buildings  from  the  Thames,  a  dial  is  inserted 
with  this  remarkable  motto  upon  it,  Disciiejustitiam 
moniti,  which  seems  most  clearly  to  relate  to  the 
fine  imposed  on  Radulphus  de  Hengham  being 
applied  to  the  paying  for  a  clock.  But  it  may  be 
said  that  this  inscription  is  on  a  dial  and  not 
upon  a  clock ;  which,  though  it  appears  upon  the 
first  stating  it  to  be  a  most  material  objection,  yet 
I  conceive  it  may  receive  the  following  satisfactory 
answer.  The  original  clock  of  Edward  the  First's 
reign  was  probably  a  very  indifferent  one,  but 
from  its  great  antiquity,  and  the  tradition  attend- 
ing it,  was  still  permitted  to  remain  till  the  time  of 
queen  Elizabeth,  according  to  the  authorities  al- 
ready  cited.  After  this,  being  quite  decayed,  a  dial 
■  might  have  been  substituted  and  placed  upon  the 
P  same  clock-house,  borrowing  its  very  singular  mot- 
to; which,  whether  originally  applied  in  the  time  of 
Edward  I,  or  in  later  reigns,  most  plainly  alludes 
to  Hengham's  punishment  for  altering  a  record. 
It  should  also  be  mentioned,  that  this  dial  seems 
to  have  been  placed  exactly  where  the  clock-house 
L     stood  according  to  Strype.* 


'  Weatminsler,  p.  55,  in  hia  Additions  lo  Stow.  This  clock- 
house  condoued  in  a  ruined  stale  (ill  die  year  17IS.  Antiquarian 
StprrtoTif,  p.  S80. 
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Mr.  Norris,  secretary  to  the  Society  of  Antiqua- 
ries,  hath  been  likewise  so  obliging  as  to  refer  me 
to  the  following  instance  of  a  very  ancient  clock  in 
the  same  century:  Anno  li9iy  novum, orohgium 
magnum  in  ecclesia  (Cantuariensi),  pretium  30  L^ 

I  shall  now  produce  a  proofs  that  not  only  clocks 
but  watches  were  made  in  the  beginning  of  the 
fourteenth  century.  Seven  or  eight  years  ago, 
some  labourers  were  employed  at  Bruce  C^de,  in 
Fifeshire,  where  they  found  a  watch,  tc^ther  with 
some  coin,  both  of  which  they  disposed  of  toa  shop- 
keeper of  St  Andrews,  who  sent  the  watch  to  his 
brother  in  London,  considering  it  as  a  curious 
piece  of  antiquity,  f  The  outer  case  is  silver, 
raised,  in  rather  a  handsome  pattern,  over  a  ground 
of  blue  enamel ;  and  I  think  I  can  distinguish  a 
cypher  of  R.  B.  at  each  corner  of  the  enchased 
work.  On  the  dial-plate  is  written,  Robertus  B. 
Rex  Scotorum^  and  over  it  is  a  convex  transparent 
horn,  instead  of  the  glasses  which  we  use  at  present. 
Now  Robertus  B.  Rex  Scotorum  can  be  no  other 
king  of  Scotland  than  Robert  Bruce,  who  began  his 
reign  in  1305,  and  died  in  1328 ;  for  the  Christian 
name  of  Baliol,  who  succeeded  him,  was  Edward  ^ 
nor  can  Robertus  B.  be  applied  to  any  later  Sc 
tish  king.    This  very  smgular  watch  is  not  of  a 

*  Dart's  Canterbury^  S4>{>eiidix«  p.  3.  ex  BibL  Cottoa.  Galba^ 
E.  4.  fol.  103. 
t  It  U  now  in  his  majesty's  possession. 
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larger  size  thaa  those  which  are  now  in  common 
use ;  at  which  I  was  inuch  surprised  till  I  had  sera 
several  of  the  sixteenth  century  in  the  collection  of 
Sir  Ashton  Lever,  and  Mr.  Ingham  Forster,  which 
were  considerably  smaller. 

As  I  mean  to  deduce  the  progress  of  the  art  of 
clock-making  in  a  regular  chronological  series,  the 
next  mention  I  find  of  howlogia  is  m  Rymer*$ 
Feeder a^  where  there  is  a  protection  of  Edward  III, 
in  the  year  1368,  to  three  Dutchmen,  who  \irere 
Orlogiers.  The  title  of  this  protebtioa  is,  De  horo- 
logiorum  artificio  exercendo ;  and  I  hope  to  have 
sufficiently  proved  that  there  was  no  necessity  of 
procuring  mere  dial-makers  at  thb  time. 

Clock-makers  however  were  really  wanted  at 
this  period  of  the  fourteenth  century,  as  may  be 
inferred  from  the  following  lines  of  Chaucer,  when 
he  speaks  of  a  cock's  crowing : 

Full  sikerer  was  his  crowing  in  his  loge. 
As  is  a  clock,  or  any  abbey  orloge.* 

By  which,  as  I  conceive  at  least,  our  old  poet  means 
to  say,  that  the  crowing  was  as  certain  as  a  bell, 
or  abbey-cfocAr.'l'    For  though  we  at  present  ask  so 

*  Chauoer  was  bom  in  1328^  and  died  in  1400. 

t  To  the  time  of  queen  £lizabeth  clocks  were  often  called  oro- 

loget : 

He'll  watch  the  horologe  a  douhle  set. 

If  drink  rock  not  hti  cradle. 

Othello,  act  ii.  sc.  3. 
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scriptioQ  oi  whkh  is  g^veb  by  Conrad  Dtsypo- 
dius.* 


^'Courtray^  about  the  same  period,  was  celdirated 
for  its  clock,  which  was  carried  away  by  iSbe  doke 
of  Burgundy,  in  the  year  1382.  This  drcum- 
stance  is  thus  related  by  Froissard,  a  coteoiporary 
writer:  t  ^  Le  due  de  Bourgogoe  fit  oster  im  bor* 
loge  (qui  sonnoit  les  heures).  Tun  des  plus  beaox 
qu'on  seust  trouver  de9^  ne  del^  la  mer :  et  cdai 
horloge  fit  tout  mettre,  par  membres  et  pieces,  sor 
chars,  et  la  cloche  aussi.  Lequel  horloge  fiit 
amene  et  charroy6  en  la  ville  de  Di^on  en  Boiir* 
gogne :  et  fut  la  remis  et  assis :  et  y  soime  ks 
heures  vingt-quatre,  entre  jour  et  nui/ 

"  We  are  told  by  Lehmann,  %  that  a  public 
clock  was  put  up  at  Spire  in  the  year  1395.  *  That 
year,'  says  he,  '  the  clock  was  erected  on  the  Alt- 
burg  gate.  The  bell  for  calling  the  people  toge- 
ther to  divine  worship  was  cast  by  a  bell-founder 
fi*pm  Strasburgh. — The  works  of  the  clock  cost 
^y*OQe  florins/ 

'^  The  greater  part  however  of  the  principal  cidei 
of  Europe  were  at  this  period  without  striking- 

^  In  the  Account  of  the  astronomical  clock  at  Strasbargh^  to  be 
fouDd  in  ioc.  von  KSnigshovens  Elsan  und  SirM.  Okromk.  p.  S74. 

t  Vol.  ii.  c.  128.  p.  229. 

{  Lib.  vii.  c.  ^  towards  the  end. 
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clocks^  which  could  not  be  procured  but  at  a  great 
expense.  Of  this  we  have  an  instance  in  the  city 
of  Auxerre.  In  the  year  1483,  the  magistrates 
resolved  to  cause  a  clock  to  be  constructed ;  but  as 
it  would  cost  a  larger  sum  of  money  than  they 
thought  they  had  a  right  to  dispose  of  by  their  own 
authority,  ttiey  applied  to  Charles  VIII,  to  request 
leave  to  employ  a  certain  part  of  the  public  funds 
^  that  purpose. "^ 

"  The  great*  clock  in  the  church  of  the  Virgio 
^ary  at  Nuremberg  was  erected,  as  we  read,  in 
the  year  1462.  t 

'^  A  public  clock  was  put  up  at  Veoice  in  the 
jear  1497.  J 

^^  In  the  same  century  an  excellent  clock,  which 
is  described  in  a  letter  of  Politian  §  to  Francis 
das^  in  the  year  1484,  was  constructed  by  one 
Lprenzc^  a  Florentine,  for  Cosmo  I  of  Medici. 

• 

'^  Towards  the  end  of  this  century,  clocks  began 
to  be  in  use  among  private  persons.  This  appears 
from  a  letter  of  Ambrosius  Camaldulensis  H  to  Ni- 

*  Le  Beuf«  Mem.  concernant  Fhbt.  d* Auxerre^  vol.  ii.  p.  342. 

t  Doppelmayer/  p.  282. 

X  Thes.  Ital.  torn.  iii.  p.  3.  p.  308. 

§  Politiani  Opera*  L^igduni  1533^  Svo.  p.  121. 

!l  Lib.  XV.  eput.  4. 
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coiaus,  a  learned  man  of  Florence :  '  Horologium 
.tuunx  mox,  ut  tuas  accepi  literas,  paravi,  misissCTi- 
que,  si  fuisset  prsesto  qui  afferret.  Ipsana  mundari 
feci,  nam  erat  pulvere  obsitum,  atque  ideb,  ne  li- 
bere  posset  incedere,  retardabatur.  £t  quia  ne  sic 
quidem  recte  currebat,  Angelo  illi  illustri  adoles^ 
centi  harum  rerum  peritissimo  dedi.' 

'^  About  this  period  also,  mention  is  made  of 
watches.  Among  the  Italian  poems  of  Caspar 
Visconti,  there  is  a  sonnet  with  ;tl^  following 
title :  ^  Si  fanno  certi  orologii  piccioli  e  portativi, 
che  non  poco  di  artificio  sempre  lavorano,  mos- 
trando  le  ore,  e  molti  corsi  de  pianeti,  e  le  feste, 
sonando  quando  il  tempo  lo  ricerca.  Questo  so- 
netto  h  facto  in  persona  de  uno  inamorato,  che, 
guardando  uno  delli  predicti  orologii,  com  para  se 
stesso  a  quello,  &c.'* 

'*  It  appears,  therefore,  that  Doppelmayer  is 
mistaken  when  he  says  that  watches  were  invented 

*  This  sonjiet  I  shall  here  transcribe  from  AntonU  SaxH  Hist.  UU 
ierario-typographica  Mediolan,  prefixed  to  Philippi  Argelaii  Bil* 
hoth.  Scrip.  Mediolanens,  i.  p.  360. 

Ho  certa  occulta  forza  in  la  secreta 
Parte  del  cor,  qual  sempre  si  lavora 
De  sera  a  sera,  e  d*una  a  Taltra  aurora, 
Che  non  spero  la  mente  aver  mai  quieta. 
Legger  ben  mi  potria  ogni  discreta 
Vista  nel  fronte,  ove  amor  colora 
D*af!anno  e  di  dolore  il  punto  e  Fora^ 
£  la  cagion«  che  riposar  mi  vieta. 


CLOCKS   AXD    WATCHES.  441 

by  Peter  Hele,  at  Nuremberg,  in  the  sixteenth 
century ;  and  that  because  they  were  shaped  like  an 
egg,  they  were  called  Nuremberg  animated  eggs.  * 
I.  Cocleus,  in  his  Description  of  Germany, '\  speak- 
ing of  this  Hele,  says :  *  Eum  juvenem  adhuc  ad- 
modum,  opera  efficere,  quae  vel  doctissimi  admiren- 
tur  mathematici.  Nam  ex  ferro  parva  fabri- 
cat  horologia  plurimis  digesta  rotulis,  quae,  quo- 
cunque  vertantur,  absque  uUo  pondere,  et  mon- 
strant  et  pulsant  xl  horas,  etiam  si  in  sinu  marsu- 
piove  contineanturJ 


5  » 


Uumil  squillelta  sona  il  pio  lamento, 
Che  spesso  mando  al  cielo,  e  la  fortuna. 
Per  disfogar  crldando  il  fier  tormento. 
De  le  feste  annual  non  ne  mostro  una. 
Ma  piaiieti  iracondi,  e  di  spavento, 
Eclipsati  col  sole,  e  con  la  luna. 
Dominico  Maria  Manni,  in  his   book  de  Florentinis   invenlis, 
chap.  2g,  calls  the  artist  Lorenzo  a  Vulparia ;  and  says  that  he  was  a 
native  of  Florence. 

*  Nachricht  von  den  Numbergischen  mathematicis  und  kftnst- 
km,  Numberg  1730,  fol.  289. 
f  Added  to  his  Comm,  in  Pomp,  Melam.  cap»  de  Noriberga. 
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The  term  Horologia  occurs  very  early  in  dif- 
ferent parts  of  Europe ;  but  as  this  word^  in  old 
times,  signified  dials  as  well  as  clocks,  nothing 
decisive  can  be  inferred  from  it,  unless  it  can  be 
shown  by  concomitant  circumstances  or  expres- 
sionSy  that  it  relates  to  a  clock  rather  than  a  dial. 
Dante  seems  to  be  the  first  author  who  hath  in- 
troduced the  mention  of  an  orologio,  that  struck 
the  hour,  and  which  consequently  cannot  be  a  dial, 
in  the  following  lines  : 

Indi  come  horologio  che  ne  chiaml, 
Nel  bora  che  la  sposa  d'Idio  sarge^ 
Amattinar  \o  sposo,  perche  Tami.f 

Dante  was  born  in  1265,  and  died  in  1521,  aged 
fifty-seven ;  striking-clocks  therefore  could  not 
have  been  very  uncommon  in  Italy,  at  the  latter 
end  of  the  thirteenth  century  or  the  beginning  of 
the  fourteenth- 

*  This  article^  written  by  the  Hon.  Daines  Barrington,  was  trans- 
lated by  professor  Beckman^  from  the  Archceologia,  vol.  y.  p.  4l6. 
It  is  here  given  from  the  original  almost  verbatim,  with  the  addition 
of  professor  Beckman's  notes,  translated  from  the  German,  which 
are  distinguished  by  the  initials  of  his  name.    Traks. 

t  Dante,  Paradiso,  c.  x. 
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But  the  use  of  clocks  wag  not  coniined  to  Italy 
at  this  period;  for  we  had  an  artist  in  England 
about  the  same  time,  who  furnished  the  famous 
clock-house  near  Westminster  Hall,  with  a  clock 
to  be  heard  by  the  courts  of  law,  out  of  a  fine  im- 
posed on  the  Ciiitf  Justice  of  the  King's  Bench,  in 
the  sixteenth  year  of  Edward  I,  or  in  128S.*  Black- 
stone  in  his  Commentaries  "I"  has  observed,  that  this 
.  punishment  of  Radulphus  de  Hcngham  is  first 
taken  notice  of  in  the  Vetir  Hook,  ^  during  the  reign 
of  Richard  HI,  where  indeed  oo  mention  is  made 
of  a  clock  being  thus  paid  for  ;  but  if  the  circum- 
stances staled  in  the  reportof  this caseare consider- 
ed, it  was  highly  unnecessary,  and  perhaps  impro- 
per, to  have  alluded  to  this  application  of  th6  Chief 
Justice's  fine. 

It  appears  by  the  Year  £ook,  that  Hichaid  III 
had  closeted  the  judges  in  the  Inner  Star  Chamber, 
to  take  their  opinions  upon  three  points  of  law; 
the  second  of  which  was,  "  Whether  a  justice  of 
the  peace,  who  had  inrolled  an  indictment,  which 
had  been  negatived  by  the  grand-jury,  amongst  the 
true  bills,  might  be  punished  for  this  abuse  of  his 
office."  On  this  question  a  diversity  of  opinion 
arose  amongst  the  judges,  some  of  whom  supposed 
that  a  magistrate  could  not  be  prosecuted  for  what 

•  See  Seltlea,  in  liia  prelnce  to  Hengham. 
t  Vol.  iii.  p,408. 
t  Mich.  8  Ric.  in. 
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he  might  have  done,  whilst  others  contended  that 
he  might,  and  cited  the  case  of  Hengham,  who  was 
fined  eight  hundred  marks  for  making  an  altera- 
tion in  a  record,  by  which  a  {>oor  defendant  was  to 
pay  only  six  shillings  and  eight-pence,  instead  of 
thirteen  shillings  and  four-pence.  Thus  far  the 
answer  of  the  judges  to  the  question  was  strictly 
proper;  but  the  application  of  the  fine  to  build  a 
clock-house  was  not  the  least  material ;  *  besides, 
that  it  was  probably  a  most  notorious  fact  to  every 
student,  upon  his  first  attending  Westminster-hall, 
as  we  find  judge  Southcote,  so  much  later,  in  the 
early  part  of  queen  Elizabeth's  reign,  not  only 
mentioning  the  tradition,  but. that  the  clock  still 
continued  there,  which  had  been  furnished  out  of 
the  Chief  Justice's  fincf*  Sir  Edward  Coke  like- 
wise adds,  that  the  eight  hundred  marks  were  actu- 
ally entered  on  the  roll,  so  that  it  is  highly  probable 
he  had  himself  seen  the  record.  1[, 

But  we  have  remaining  to  this  day  some  degree 
of  evidence,  not  only  of  the  existence  of  such  a 

•  We  find  that  this  clock  was  considered^  during  the  reign  of 
Henry  VI>  to  be  of  such  consequence,  that  the  king  gave  die  keep- 
ing of  it,  with  the  appurtenances,  to  William  Warby,  dean  of  St. 
Stephen  8,  together  with  the  pay  of  sixpence  per  diem,  to  be  received 
at  the  Exchequer.  See  Siotoes  Account  qf  Westminster,  vol.  ii. 
p.  65.  The  clock  at  St.  Mary's,  Oxford,  was  also  furnished  in  1623, 
out  of  fines  imposed  on  the  students  of  the  university. 

t  III  Inst.  72. 

X  IV  Inst.  p.  265. 
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clock,  but  that  it  is  of  the  antiquity  already  ascri- 
bed to  it,  viz.  tlie  reign  of  Edward  I.  On  the  side 
of  New  Palace-yard,  which  is  opposite  to  West- 
minster-hall, and  in  the  second  pediment  of  tlie 
■  new  buildings  from  the  Thames,  a  dial  is  inserted 
withthisremarkablemottoupon  it,  DiscileJiiJstitiam 
moniii,  which  seems  most  clearly  to  relate  to  the 
£ne  imposed  on  Radulphus  de  Hengham  being 
applied  to  the  paying  for  a  clock.  But  it  may  be 
said  that  this  inscription  is  on  a  dial  and  not 
upon  a  clock  ;  which,  though  it  appears  upon  the 
■first  stating  it  to  be  a  most  material  objection,  yet 
I  conceive  it  may  receive  the  following  satisfactory 
answer.  The  original  clock  of  Edward  the  First's 
reign  was  probably  a  very  indifferent  one,  but 
from  its  great  antiquity,  and  the  tradition  attend- 
ing it,  was  still  permitted  to  remain  till  the  time  of 
queen  Elizabeth,  according  to  the  authorities  al- 
ready cited.  After  this,  being  quite  decayed,  a  dial 
might  have  been  substituted  and  placed  upon  the 
lame  clock-house,  borrowing  its  very  singular  mot- 
to; which,  whether  originally  applied  in  the  time  of 
Edward  I,  or  in  later  reigns,  most  plainly  alludes 
to  Hengham's  punishment  for  altering  a  record. 
It  should  also  he  mentioned,  that  this  dial  seems 
to  have  been  placed  exactly  where  the  clock-house 
Btood  according  to  Strype.* 

•  Wcstminater,  p.  S5.  in  his  Additions  W  Slow,  This  clock- 
house  continued  in  a  ruined  stale  till  the  year  17IS.  Anliquarian 
SeptrloTj/,  p.  S80. 
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Mr.  Norris,  secretary  to  the  Society  of  Antiqua- 
ries,  hath  been  likewbe  so  obliging  as  to  refer  me 
to  the  following  instance  of  a  very  andeht  dock  in 
the  same  century:  Anno\^9%  novum  arohgium 
magnum  in  ecclesia  (Cantuariensi),  pretium  30  L^ 

I  shall  now  produce  a  proofs  that  not  only  clocks 
but  watches  were  made  in  the  beginning  of  the 
fourteenth  century.  Seven  or  eight  years  ago, 
some  labourers  were  employed  at  Bruce  Castle^  in 
FifeshirCy  where  they  found  a  watch,  tc^ther  with 
some  coin,  both  of  which  they  disposed  of  to  a  shop- 
keeper of  St.  Andrews,  who  sent  the  watch  to  his 
brother  in  London,  considering  it  as  a  curious 
piece  of  antiquity,  t  The  outer  case  is  silver, 
raised,  in  rather  a  handsome  pattern,  over  a  ground 
of  blue  enamel ;  and  I  think  I  can  distinguish  a 
cypher  of  R.  B.  at  each  corner  of  the  enchased 
work.  On  the  dial-plate  is  written,  Robertus  B. 
Rex  Scotorumy  and  over  it  is  a  convex  transparent 
horn,  instead  of  the  glasses  which  we  use  at  present. 
Now  Robertus  B.  Rex  Scotorum  can  be  no  other 
king  of  Scotland  than  Robert  Bruce,  who  began  his 
reign  in  1305,  and  died  in  1328 ;  for  the  Christian 
name  of  Baliol,  who  succeeded  him,  was  Edward  ^ 
nor  can  Robertus  B.  be  applied  to  any  later  Sc 
tish  king.    This  very  singular  watch  is  not  of  a 

*  Dart's  Canterbury,  appendix,  p.  3.  ex  Bibl.  Cottoo.  Gralba, 
E.  4.  fol.  103. 
t  It  U  now  in  his  majesty's  possession. 
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larger  size  than  those  which  are  now  in  common 
use ;  at  which  I  was  inuch  surprised  till  I  had  seen 
several  of  the  sixteenth  century  in  the  collection  of 
Sir  Ashton  Lever,  and  Mr.  Ingham  Forster,  which 
were  considerably  smaller. 

As  I  mean  to  deduce  the  progress  of  the  art  of 
clock-making  in  a  regular  chronological  series,  the 
next  mention  I  find  of  horologia  is  ia  Rymer^s 
Fcsdera,  where  there  is  a  protection  of  Edward  III, 
in  the  year  1368,  to  three  Dutchmen,  who  were 
Orlogiers.  The  title  of  this  protection  is,  De  horo- 
logiorum  artijicio  ea^ercendo;  and  I  hope  to  have 
sufficiently  proved  that  there  was  no  necessity  of 
procuring  mere  dial-makers  at  this  time. 

Clock-makers  however  were  really  wanted  at 
this  period  of  the  fourteenth  century,  as  may  be 
inferred  from  the  following  lines  of  Chaucer,  when 
he  speaks  of  a  cock's  crowing : 

Full  sikerer  was  his  crowing  in  his  loge. 
As  is  a  clock,  or  any  abbey  orloge.* 

By  which,  as  I  conceive  at  least,  our  old  poet  means 
to  say,  that  the  crowing  was  as  certain  as  a  bell, 
>r  abbey-cfocAr.'l'    For  though  we  at  present  ask  so 

*  Chauoer  was  born  in  1328^  and  died  in  1400. 

t  To  the  time  of  queen  £lizabeth  clocks  were  often  called  oro- 

loget : 

He'll  watch  the  horologe  a  double  set. 

If  drink  rock  not  hti  cradle. 

Othello,  act  ii.  sc.  3. 
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often.  What  is  it  o  clock  9  meaning  the  time-mea*' 
surer;  yet  I  should  rather  suppose,  that  in  the  four- 
teenth century  the  term  clock  was  often  applied  to 
a  belly  which  was  rung  at  certain  periods,  determi- 
ned by  an  hour-glass  or  a  sun-dial.  Nor  have  I 
been  able  to  stumble  upon  any  passage  which  al- 
ludes  to  a  clock,  by  that  name,  earlier  than  the 
thirteenth'  year  of  the  reign  of  Henry  VIII.*  The 
abbey  orloge  (or  clock)  however  must  have  been 
not  uncommon  when  Chaucer  wrote  these  lines ; 
and  from  clocks  beginning  to  be  in  use  we  might 
have  had  occasion  for  more  artificers  in  this  branch, 
though  it  should  seem  that  we  had  En^ishmen, 
wlio  pretended  at  least  to  understand  it,  because 
the  protection  of  Edward  III,  above  cited,  di- 
rects that  the  persons  to  whom  it  was  granted, 
should  not  be  molested  whilst  they  were  thus  em- 
ployed. 

I  now  pass  on  to  a  famous  astronomical  clock, 
made  by  one  of  our  countrymen  in  the  reign  of 

By  which  the  double  set  of  twelve  hours  on  a  clock  is  plainly  alluded 
to,  as  not  many  more  than  twelve  can  be  observed  on  a  dial  j  and  in 
the  same  tragedy  this  last  time-measurer  is  called  by  its  proper  name : 
More  tedious  than  the  dial  eight  score  times. 

Ibid,  act  iii.  sc.  4. 
The  clock  of  Wells  cathedral  is  also,  to  this  day,  called  the  horalogf. 

*  See  DugdaWt  Origines  Jund.    Lydgate,  therefore,  who  wrote 
before  the  time  of  Henry  VIII,  says : 

I  will  myself  be  your  orologere 
To-morrow  early. 

Prologue  to  the  Story e  ^  Thibet^ 
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Richard  II,  the  account  of  which  I  have  extract- 
ed from  Leland.  Richard  of  Walingford  was 
son  of  a  smith,  who  lived  at  that  town,  and  who, 
from  his  learning  and  ingenuity,  became  abbot  of 
St.  Alban's.  Leland,  speaking  of  him,  says:  'Cum 
jam  per  amplas  licebat  fortunas,  voluit  illustri  ali- 

'  quo  opere,  non  modo  ingenii,  verum  etiam  erudi- 
tionis,  ac  artis  excelleutis,  miraculum  ostendere. 

'  Ergo  talem  horologii  fabricam  magno  labore,  majore 
sumtu,  arte  vero  maxima,  compegit,  qualem  non 
bahet  tota  Europa,  mea  op'mione,  secundam,  sive 
quis  cursum  solis  ac  lunte,  seu  fixa  sidera  notet, 
sive  iterum  maris  incrementa  et  decrementa.'* 
Richard  of  Walingford  wrote  also  a  treatise  on  this 
clock,  '  ne  tarn  insignis  machina  vilesceret  errore 
monachorura,  aut  incognito  structurae  ordine  siles- 
Ceret.'  From  what  hath  been  above  stated,  it  ap- 
pears that  this  astronomical  clock  continued  to  go 
in  Leland's  time,  who  was  born  at  the  latter  end  of 
Henry  the  Seventh's  reign,  and  who  speaks  of  a 
tradition,  that  this  famous  piece  of  mechanism  was 
called  Albion  by  the  inventor. 

Having  thus  endeavoured  to  prove  that  clocks 

were  made  in  England  from  the  time  of  Edward  I 

to  that  of  Richard  II ;  it  is  not  essential  to  my 

I  principal  purpose  to  deduce  them  lower  through 

the  successive  reigns ;  but  when    I  have  shortly 


*  Leland  iv  Soripl.  Brit, 
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coiaus,  a  learned  man  of  Florence :  '  Horologium 
.tuunx  mox,  ut  tuas  accepi  literas,  paravi^  misissem- 
que,  si  fuisset  prsesto  qui  afferret.  Ipsam  mundari 
feci,  nam  erat  pulvere  obsitum,  atque  ideb,  ne  li- 
bere  posset  incedere,  retardabatur.  £t  quia  ne  sic 
quidem  recte  currebat,  Angelo  illi  illustri  addles^ 
centi  harum  rerum  peritissimo  dedi.' 

'^  About  this  period  also,  mention  is  nmde  of 
watches.  Among  the  Italian  poems  of  Caspar 
Visconti,  there  is  a  sonnet  with  ]the  following 
title :  ^  Si  fanno  certi  orologii  piccioli  e  portativi, 
che  non  poco  di  artificio  sempre  lavorano,  mos- 
trando  le  ore,  e  molti  corsi  de  pianeti,  e  le  feste, 
sonando  quando  il  tempo  lo  ricerca.  Questo  so- 
netto  h  facto  in  persona  de  uno  inamorato,  che, 
guardando  uno  delli  predicti  orologii,  compara  se 
stesso  a  quello,  &c/* 

'*  It  appears,  therefore,  that  Doppelmayer  is 
mistaken  when  he  says  that  watches  were  invented 

*  This  sonjiet  I  shall  here  transcribe  from  Antonii  SaxH  Hist  Ut* 
ierario-typographica  Mediolan.  prefixed  to  Philippi  Argelaii  Bib* 
Hoth,  Scrip.  Mediolanens,  i.  p.  360. 

H6  certa  occulta  forza  in  la  secreta 
Parte  del  cor,  qual  sempre  si  lavora 
De  sera  a  sera,  e  d*una  a  Taltra  aurora, 
Che  non  spero  la  mente  aver  mai  quieta. 
Legger  ben  mi  potria  ogni  discreta 
Vista  nel  fronte,  ove  amorcolora 
D*af!anno  e  di  dolore  il  punto  e  Tora^ 
£  la  cagion,  che  riposai  mi  vieta. 
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by  Peter  Hele,  at  Nuremberg,  in  the  sixteenth 
century ;  and  that  because  they  were  shaped  like  an 
egg,  they  were  called  Nuremberg  animated  eggs.  * 
I.  Cocleus,  in  his  Description  of  Germany  y'\  speak- 
ing of  this  Hele,  says :  ^  £um  juvenem  adhuc  ad- 
modum,  opera  efficere,  quae  vel  doctissimi  admiren- 
tur  mathematici.  Nam  ex  ferro  parva  fabri- 
cat  horologia  plurimis  digesta  rotulis,  quae,  quo* 
cunque  vertantur,  absque  uUo  pondere,  et  mon- 
strant  et  pulsant  xl  horas,  etiam  si  in  sinu  marsu* 
piove  contineanturJ 


j» 


Uumil  squillelta  sona  il  pio  lamento^ 
Che  spesso  mando  al  cielo,  e  la  fortuna. 
Per  disfogar  cridaiido  il  fier  tormento. 
De  le  feste  annual  non  ne  mostro  una^ 
Ma  piajieti  iracondi,  e  di  epavento, 
Eclipsati  col  sole,  e  con  la  luna. 
Domlnico  Maria  Manni,  in  his  book  de  Florentinis   invenlis, 
chap.  2g,  calls  the  artist  Lorenzo  a  Vulparia ;  and  says  that  he  was  a 
aatiye  of  Florence. 

•  Nachricht  von  den  Numbergischen  mathematicis  und  ktinst* 
km,  Numberg  1730,  fol.  289. 
t  Added  to  his  Comm,  in  Pomp.  Melam,  cap»  de  Noriberga. 
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in  1714,  meiidons  a  wmtch  of  Henry  VIII  which 
wiM  still  in  order ;  and  Dr.  Demainbray  informs 
me,  that  he  hath  heard  both  Sir  Isaac  Newton  and 
Demoivre  speak  of  this  watch.^  The  emperor 
Charles  y,  Henry's  cotemporary,  was  so  ihoch 
pleased  with  these  tiaie*measurers,  that  he  used 
to  sit  after  his  dinner  with  several  of  them  on 
the  table,  his  bottle  being  in  the  centre ;  f  and 
when  he  retired  to  the  Monastery  of  St.  Just, 
he  continued  still  to  amuse  himself  with  keeping 
them  in  order,  which  is  said  to  have  produced  a 
reflection  from  him  on  the  absurdity  of  his  attempt 
to  regulate  the  motions  of  the  different  powers  of 
Europe.  ' 

Some  of  the  watches  used  at  this  time,  seem  to 
have  been  strikers;  at  least  we  find  in  the  Memoirs 
(^Literature,  that  such  watches  having  been  stolen 
both  from  Charles  V  and  Lewis  XI  whilst  they 
were  in  a  crowd,  the  thief  was  detected  by  their 
striking  the  hour.  ^  ^^^  mo^i  of  the  more  ancient 
watches,  of  w  hich  I  have  seen  several  in  the  collec- 
tion of  Sir  Ashton  Lever  and  Mr.  Ingham  Forster, 

♦  That  distinguished  antiquary  Mr.  Walpole  has  in  his  possesion 
a  clock,  which  appears  by  the  inscription  to  have  been  a  present 
fr<?ui  Heary  Vlll  tp  Anne  Boleyn.  Poynet,  bishop  of  Winchester, 
likewise  gave  ai»  astronomical  clock  to  the  same  king.  Godwyn  d€ 
PrcBsuL 

f  M^moires  de  Litt.  vol.  xx.  See  nho  the  lately  published  Ci^ 
ItcikHi^Smis  Pifpm,  vol,  i.  p.  A3. 

J    Vol.  XX. 


CLOCKS    AND    WATCHES.  443 

But  the  use  of  clocks  wa?  not  confined  to  Italy 
at  this  period ;  for  ue  had  an  artist  in  England 
about  the  same  time,  who  furnished  the  famous 
clock-house  near  Westminster  Hall,  with  a  clock 
to  be  heard  by  the  courts  of  law,  out  of  a  fine  im- 
posed on  the  Chief  Justice  of  the  King's  Bench,  in 
the  sixteenlhyear  of  Edward  I,  or  in  1 285.*  Black- 
gtone  in  his  Commentaries  f  has  observed,  that  this 
.punishment  of  Radulphus  de  Hengham  is  first 
taken  notice  of  in  the  Year  Book,  J  during  tlie  reign 
of  Kichard  III,  where  indeed  no  mention  is  made 
of  a  clock  being  thus  paid  for;  but  if  the  circum- 
stances stated  in  thereportof  tliiscaseareconsider- 
ed,  it  was  highly  unnecessai-y,  and  perhaps  impro- 
per, to  have  alluded  to  this  application  of  thC  Chief 
-Justice's  fine. 

It  appears  by  the  Year  Book,  that  Richard  ill 
had  closeted  the  judges  in  the  Inner  Star  Chamber, 
to  take  their  opinions  upon  three  points  of  law; 
the  second  of  which  was,  "Whether  a  justice  of 
tlie  peace,  who  had  inrolled  an  indictment,  which 
had  been  negatived  by  the  grand-jury,  amongst  the 
tr7ie  bills,  might  be  punished  for  this  abuse  of  his 
ofiice."  On  this  question  a  diversity  of  opinion 
arose  amongst  the  judges,  some  of  whom  supposed 
that  a  magistrate  could  not  be  prosecuted  for  what 


•  See  SeWen,  i 
t  Vol,  iii.  p.  41 
X  Mich.  S  Sic. 


.  hia  prefe«  to  Hcnghan 
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he  might  have  done,  whilst  others  contended  that 
he  might,  and  cited  the  case  of  Hengham,  who  \vas 
fined  eight  hundred  marks  for  making  an  altera- 
tion in  a  record,  by  which  a  poor  defendant  was  to 
pay  only  six  shillings  and  eight-pence,  instead  of 
thirteen  shillings  and  four-pence.  Thus  far  the 
answerof  the  judges  to  the  question  was  strictly 
proper;  but  the  application  of  the  fine  to  build  a 
clock-house  was  not  the  least  material ;  *  besides, 
that  it  was  probably  a  most  notorious  fact  to  every 
student,  upon  his  first  attending  Westminster-hall, 
as  we  find  judge  Southcote,  so  much  later,  in  the 
early  part  of  queen  Elizabeth's  reign,  not  only 
mentioning  the  tradition,  but, that  the  clock  still 
continued  there,  which  had  been  furnished  out  of 
the  Chief  Justice's  fine-t  Sir  Edward  Coke  like- 
wise adds,  that  the  eight  hundred  marks  were  actu- 
ally entered  on  the  roll,  so  that  it  is  highly  probable 
he  had  himself  seen  the  record,  X 

But  we  have  remaining  to  this  day  some  degree 
of  evidence,  not  only  of  the  existence  of  such  a 

•  We  find  that  this  clock  was  considered^  during  the  reign  of 
Henry  VI,  to  be  of  such  consequence,  that  the  king  gave  the  keep- 
ing of  it,  with  the  appurtenances,  to  William  Warby,  dean  of  St. 
Stephen  8,  together  with  the  pay  of  sixpence  per  diem,  to  be  received 
at  the  Exchequer.  See  Stowes  Account  qf  Westminster,  vol.  ii. 
p.  65.  The  clock  at  St.  Mary's,  Oxford,  was  also  furnish^l  in  1523, 
out  of  fines  imposed  on  the  students  of  the  university. 

t  III  Inst.  72. 

J  IV  Inst.  p.  255. 
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clock,  but  that  it  is  of  the  antiquity  already  ascri- 
bed to  it,  viz.  the  reign  of  Edward  I.  On  the  side 
of  New  Palace-yard,  which  is  opposite  to  West- 
miuster-hall,  and  in  tiie  second  pediment  of  tlie 
new  buildings  from  the  Thames,  a  dial  is  inserted 
with  this  remarkable  motto  upon  it,  Discitejustitiam 
momti,  which  seems  most  clearly  to  relate  to  the 
fine  imposed  on  Radulphus  de  Hengham  being 
applied  to  the  paying  for  a  clock.  But  it  may  be 
said  that  this  inscription  is  on  a  dial  and  not 
upon  a  clock ;  which,  though  it  appears  upon  the 
first  stating  it  to  be  a  most  material  objection,  yet 
I  conceive  it  may  receive  the  following  satisfactory 
answer.  The  original  clock  of  Edward  the  First's 
reign  was  probably  a  very  indifferent  one,  but 
from  its  great  antiquity,  and  the  tradition  attend- 
ing it,  was  still  permitted  to  remain  till  the  time  of 
queen  Elizabeth,  according  to  the  authorities  al- 
ready cited.  After  this,  being  quite  decayed,  a  dial 
xnight  have  been  substituted  and  placed  upon  the 
lame  clock-house,  borrowing  its  very  singular  mot- 
to; which,  whether  originally  applied  in  the  time  of 
£dward  I,  or  in  later  reigns,  most  plainly  alludes 
to  Hengham's  punishment  for  altering  a  record. 
Jt  should  also  be  mentioned,  that  this  dial  seems 
to  have  been  placed  exactly  where  the  clock-house 
*tood  according  to  Strype.* 

•  WejtminBter,  p.  55.  in  his  Additions  to  Slow.  Tiiis  clock- 
house  coDlioued  in  a  ruined  state  till  the  year  1715.  Antiquarian 
BfpiTloT^,  p.  280. 
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Mr.  Norris,  secretary  to  the  Society  of  Antk}ua- 
ries,  bath  been  likewise  so  obliging  as  to  re£er  me 
to  the  following  instance  of  a  very  ancient  dock  in 
the  same  century:  Anno li93y  naoum  arologmm 
magnum  in  ecclcsia  (Cantuariensi),  pretiumSOL^ 

I  shall  now  produce  a  proofs  that  not  only  docks 
but  watches  were  made  in  the  beginning  of  the 
fourteenth  century.  Seyen  or  eight  years  ago, 
some  labourers  were  employed  at  Bruce  Castle^  in 
Fifeshire,  where  they  found  a  watch,  together  with 
some  coin,  bothof  which  they  disposed  of  toa  shop- 
keeper of  St  Andrews^  who  sent  the  watdi  to  his 
brother  in  London,  considering  it  as  a  curious 
piece  of  antiquity,  f  The  outer  case  is  silvor, 
raised,  in  rather  a  handsome  pattern,  over  a  ground 
of  blue  enamel ;  and  I  think  I  can  distinguish  a 
cypher  of  R.  B.  at  each  corner  of  the  enchased 
work.  On  the  dial-plate  is  written,  Robertus  B. 
Rex  Scotorumy  and  over  it  is  a  convex  transparent 
bom,  instead  of  the  glasses  which  we  use  at  present. 
Now  Robertus  B.  Rex  Scotorum  can  be  no  other 
king  of  Scotland  than  Robert  Bruce,  who  began  his 
reign  in  1305,  and  died  in  1328 ;  for  the  Cluistian 
name  of  Baliol,  who  succeeded  him,  was  Edward  ^ 
nor  can  Robertas  B.  be  applied  to  any  later  Sc- ' 
tish  king.     This  very  singular  watch  is  not  of  a 

*  Dart's  Canterbury^  qipendix^  p.  3.  ex  BibL  GAtoa.  Galba^ 
E.  4.  fol.  103. 
t  It  is  now  in  his  majesty's  possession. 
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larger  size  than  those  which  are  how  in  conjimon 
use ;  at  which  I  was  inuch  surprised  till  I  had  seen 
several  of  the  sixteenth  century  in  the  cdlectian  of 
Sir  Ashton  Lever,  and  Mr.  Ingham  Forster,  which 
were  considerably  smaller. 

As  I  mean  to  deduce  the  progress  of  the  art  of 
dock-making  in  a  regular  chronological  series,  the 
next  mention  I  find  of  hmvlogia  is  in  Rymer*9 
Fcsderdy  where  there  is  a  protection  of  Edward  III, 
in  the  year  1368,  to  three  Dutchmen,  who  ^rere 
Orlogiers.  The  title  of  this  protection  is,  De  horo- 
logiorum  artificio  exercendo ;  and  I  hope  to  have 
sufficiently  proved  that  there  was  no  necessity  of 
procuring  mere  dial-makers  at  this  time. 

Clock-makers  however  were  really  wanted  at 
this  period  of  the  fourteenth  century,  as  may  be 
inferred  from  the  following  lines  of  Chaucer,  when 
he  speaks  of  a  cock's  crowing : 

Full  sikerer  was  his  crowing  in  his  loge. 
As  is  a  elocky  or  any  abbey  orloge.* 

By  which,  as  I  conceive  at  least,  our  old  poet  means 
to  say,  that  the  crowing  Was  as  certain  as  a  bell^ 
yc  abbey-cfocAr.'l'    For  though  we  at  present  ask  so 

*  Chauoer  was  born  in  1328,  and  died  in  1400. 

f  To  the  time  of  queen  £lizabeth  clocks  were  often  called  oro- 
logei : 

HeMl  watch  the  horologe  a  double  set. 

If  drink  rock  not  hti  cradle. 

Othello,  act  ii.  sc.  3- 
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often,  What  is  it  o  clock  9  meaning  the  time-mea- 
surer;  yet  I  should  rather  suppose,  that  in  the  four- 
teenth century  the  term  clock  was  often  applied  to 
a  belli  which  was  rung  at  certain  periods,  determi- 
ned by  an  hour-glass  or  a  sun-dial.  Nor  have  I 
been  able  to  stumble  upon  any  passage  which  al- 
ludes to  a  clock,  by  that  name,  earlier  than  the 
thirteenth'  year  of  the  reign  of  Henry  VIII.*  The 
abbey  orloge  (or  clock)  however  must  have  been 
not  uncommon  when  Chaucer  wrote  these  lines ; 
and  from  clocks  beginning  to  be  in  use  we  might 
have  had  occasion  for  more  artificers  in  this  branch, 
though  it  should  seem  that  we  had  En^ishmen, 
who  pretended  at  least  to  understand  it,  because 
the  protection  of  Edward  III,  above  cited,  di- 
rects that  the  persons  to  whom  it  was  granted, 
should  not  be  molested  whilst  they  were  thus  em- 
ployed. 

I  now  pass  on  to  a  famous  astronomical  clock, 
made  by  one  of  our  countrymen  in  the  reign  of 


By  which  the  double  set  of  twelve  hours  on  a  clock  is  plainly  alluded 
to,  as  not  many  more  than  twelve  can  be  observed  on  a  dial^  and  ia 
the  same  tragedy  this  last  time-measurer  is  called  by  its  proper  name: 
More  tedious  than  the  dial  eight  score  times. 

Ibid,  act  iii.  sc.  4. 
The  clock  of  Wells  cathedral  is  also>  to  this  day,  called  the  horologe* 

*  See  DugdaWs  Origines  Jurid.    Lydgate,  therefore,  who  wrote 
before  the  time  of  Henry  VIII,  says : 

I  will  myself  be  your  orologere 
To-morrow  early. 

Prologue  to  the  Story e  tf  Thebes- 


r 


vn 
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Richard  II,  the  account  of  which  I  have  extract- 
ed from  Leland.  Richard  of  Walingford  was 
i  son  of  a  smith,  who  lived  at  that  town,  and  who, 
p  from  his  learning  and  ingenuity,  became  abbot  of 
St.  Alban's.  Leland,  speaking  of  him,  says:  'Cum 
jam  per  amplas  licebat  fortunas,  voluit  illustri  ali- 
quo  opere,  non  modo  ingenii,  verum  etiam  erudi- 
tionis,  ac  artis  excellentis,  tniraculum  ostendere. 
Ergo  talem  Aoro/o^H  fabricam  magnolabore,  majore 
sumtu,  arte  vero  maxima,  compegit,  qualem  non 
habet  tota  Europa,  mea  opinione,  secundam,  sive 
quis  cursum  solis  ac  lams,  aeu  fixa  sidera  notet, 
sive  iterum  maris  incrementa  et  decrementa.' * 
Richard  of  Walingford  wrote  also  a  treatise  on  this 
clock,  '  ne  tam  insignis  machina  vilesceret  errore 
monachorum,  aut  incognito  structurae  ordine  siles- 
ceret.'  From  what  hath  been  above  stated,  it  ap- 
pears that  this  astronomical  clock  continued  to  go 
in  Leland's  time,  who  was  born  at  the  latter  end  of 
Henry  the  Seventh's  reign,  and  who  speaks  of  a 
tradition,  that  this  famous  piece  of  mechanism  uas 
L  called  Albion  by  the  inventor. 

Having  thus  endeavoured  to  prove  that  clocks 
were  made  in  England  from  the  time  of  Edward  I 
to  that  of  Richard  II ;  it  is  not  essential  to  my 
principal  purpose  to  deduce  them  lower  through 
ihe  successive   reigns ;  but  when    I  have  shortly 

*'  Leland  <te  Script,  BriL 
2  G 
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itjtted  what  I  happen  to  have  found  \tith  regi^ 
to  this  ueefbl  invetition  in  other  parts  of  Europe, 
I  shall  attempt  to  show  why  they  were  not  mofe 
tn)minoa  in  the  thirteenth  and  fourteenth  cen* 
taries.  . 

The.  citation  from  Dante^  which  I  have  before 
relied  upon,  shows,  that  they  were  not  unknown  in 
Italy  during  that  period ;  and  Mn  Falc<Miet»  k 
Memoires  de  Litterature,  informs  us,  that  a  James 
Dondi)  in  the  fourteenth  century^  assumed  from  a 
clock  made  by  him  for  the  tower  of  a  palace,  the 
name  of  Hofelogiut^  which  was  afterwards  borne 
by  his  destendants. 

In  France,  or  what  id  now  so  called,  Froissart 
mentions,  that  during  the  year  1 33S,  Philip  the 
Hardy,  duke  of  Burgundy,  removed  from  Cour* 
tray  to  his  capital  at  Dijon  a  famous  clock  which 
struck  tiie  hours,  and  was  remarkable  for  its  m6>- 
chanism.''''  The  great  clock  at  Paris  was  put  up  ia 
the  year  1370,  during  the  reign  of  Charles  V>  har* 
ing  been  made  by  Charles  de  Wic,^  a  German. 
Carpentier,  in  his  supplement  to  Du  Caixge,  cites  a 
decision  of  the  parliament  of  Paris  in  the  year  1413, 
in  which  Henry  Bye,  one  of  the  parties,,  is  styled 
Gubemator  Horologu  patatii  nostri  Parisus.X 

*  Froissart,  vol.  ii.  ch.  127. 

f  Falconet,  M^moires  de  Litt.  vol.  xx. 

X  See  Caipentitf^  art.  Hvroiogiator, 
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About  the  same  time  alao  the  clock  at  Motitargb 
was  made,  with  the  following  inscription: 

Charles  le  Quint  (sc.  de  France) 

Me  fit  par  Jean  de  Jouvenee, 

« 

The  last  word  seems  to  be  the  nune  of  a  French^ 
inan. 

Though  I  have  not  happened  to  meet  with  any 
mention  of  very  early  clocks  in  Germany,  yet  from 
the  great  clock  at  Paris  in  1370  being  the  work 
of  De  Wic,  as  also  from  the  protection  granted  by 
Edward  III  to  three  clock-makers  from  Delft,  it 
should  seem  that  this  part  of  Europe*  was  not 
without  this  useful  invention;  and  the  same  may  be 

•  Mr.  Peckett,  an  ingenious  apothecary  of  Compton  Street,  Soho« 
hath  shown  me  an  astronomical  clock  which  belonged  to  the  late  Mr. 
Ferguson,  and  which  stiR  continues  to  go«  The  \rorkmanehip  on  th« 
QOl&dde  is  degant,  and  it  appears  to  have  beei^  oiadd  by  ^  Gennan  in 
1525,  by  the  subjoined  inscription  in  the  Bohemian  of  the  time: 

lar.  da,  mackt.  mich.  lacoh,  Zech. 
Zu,  Prag.  ist,  bar,  da,  man.  zalt,  1525. 

The  above  Englished : 

Year.  when.  made.  me.  Jacob.  Zech. 
At.  Prague,  k.  true.  when,  cooftt^d.  m^* 

The  diameter  of  the  clock  is  nine  inches  three  fourths,  and  the  height 
five  inches. 

[I  have  transposed  the  words,  as  I  find  them  in  the  original; 
but  mar  seems  to  have  stood  in  the  place  of  lar,  ai  least  Barrington 
has  translated  it  by  it  true,  and  we  must  read : 

Da  man  z^t  \  525  jar 

Da  macht  mich  lacoh  Zech  zu  Prag  ist  tuuhr,'^!,  B.] 

S  g2 
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inferred  with  regard  to  Spam  from  the  old  saying : 
Estar  como  un  relox.  * 


Having  now  produced  instances  of  several 
clocks,  and  even  a  watch,  which  were  made  in 
different  parts  of  the  fourteenth  century,  as  also 
having  endeavoured  to  prove  that  they  were  not 
excessively  uncommon  even  in  the  thirteenth,  it 
may  be  thought  necessary  that  I  should  account 
for  their  not  being  more  generally  used  during 
those  periods,  as,  in  their  present  state  at  least, 
they  are  so  very  convenient  For  this  it  should 
seem  that  many  reasons  may  be  assigned. 

In  the  infancy  of  this  new  piece  of  mechanism, 
they  were  probably  of  a  very  imperfect  construc- 
tion, perhaps  never  went  tolerably,  and  were 
soon  deranged,  whilst  there  was  no  one  within  a 
reasonable  distance  to  put  them  in  order.  To 
this  day  the  most  musical  people  have  seldom  a 
harpsichord  in  their  house,  if  the  tuner  cannot 
be  procured  from  the  neighbourhood.  We  find 
therefore  that  Henry  VI  of  England,  and  Charles 
V  of  France,  appointed  clock-makers,  with  a  sti- 
pend, to  keep  the  Westminster  and  Paris  clocks  in 
order. 


«  I  am  also  referred  by  the  Rev.  Mr.  Bowie,  F>  S.  A.  to  the  fol- 
lowing passage  in  the  Abridged  History  rf  Spain,  vol.  i.  p.  568 : 
*'  The  first  clock  seen  in  Spain  was  set  up  in  ihe  cathedral  of  Se- 
ville, 1400.' 


»» 
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It  need  scarcely  be  observed  also,  that,  as  the 
artists  were  so  few,  their  work  must  have  been 
charged  accordingly,  and  that  kings  only  could 
be  the  purchasers  of  what  was  rather  an  expensive 
toy,  than  of  any  considerable  use.  And  it  may 
perhaps  be  said,  that  they  continued  in  a  great 
measure  to  be  no  better  than  toys,  till  the  middle 
*f  the  seventeenth  century.  Add  to  this,  that  in 
the  thirteenth  and  fourteenth  centuries,  there  was 
90  little  commerce,  intercourse,  or  society,  that  an 
hour-glass,  or  the  sun,  was  very  sufficient  for  the 
common  purposes,  which  are  now  more  accurately 
settled  by  clocks  of  moderq  construction.  Dials 
and  hour-glasses  likewise' 'wanted  no  mending. 

Having  now  finished  what  hath  occurred  to  me 
with  regard  to  the  first  introduction  of  clocks,  I 
shall  conclude  by  a  few  particulars,  which  I  have 
been  enabled  to  pick  up,  in  relation  to  those  more 
portable  measurers  of  lime,  called  watches,  the 
earliest  of  which,  except  that  of  Robert  Bruce, 
king  of  Scotland,  seems  to  be  one  in  Sir  Asbton 
Lever's  most  valuable  museum,  the  date  upon 
which  is  154].* 

Derham,  in  his  ^rfy?cifl/c/ocA--maAer,'f  published 

*  The  oldest  clock  we  have  in  Englanil  that  is  supposed  to  go  to- 
lerably, is  of  the  preceding  year,  vii.  1640,  the  initial  letters  of  ihe 
maker's  Dame  being  N.  O.  It  is  in  the  palace  at  Hamploo  Court. 
Derham'i  ATl\ficiai  clack-maker. 

■f  A  German  translation  of  this  book  is  added  to  Wetper's  GnsFnicit. 
I.  B. 
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in  1714.  mentions  a  watch  of  Henry  VIII  which 
still  in  order ;  and  Dr.  Demainbray  informs 
\  that  he  hath  heard  both  Sir  Isaac  Newton  and 
Dnaoivre  speak  of  this  watch.*  The  emperor 
Charles V^  Henrys  cotemporary,  was  so  mnch 
pfeeaseil  with  these  time-measurert,  that  he  ased 
to  sft  after  hb  dinner  with  several  of  them  on 
the  table^  his  bottle  being  in  the  centre ;  f  and 
when  he  retired  to  the  Monastery  of  St.  Just, 
he  continued  still  to  amose  himself  with  keeping 
them  in  order,  which  is  said  to  have  produced  a 
feiection  from  him  on  the  abanrdity  of  his  attempt 
to  regulate  the  motions  of  the  difiient  powers  of 
Europe.  ^ 

Some  of  the  watches  used  at  this  time,  seem  to 
have  been  strikers ;  at  least  we  find  in  the  Memoirs 
of  Literature,  that  such  watches  having  been  stolen 
both  from  Charles  V  and  Le^^is  XI  whilst  they 
were  in  a  crowd,  the  thief  was  detected  by  their 
striking  tljc  hour.;};  In  most  of  the  more  ancient 
watches,  of  w  hich  I  have  seen  several  in  the  collec- 
tion of  Sir  Ashton  Lever  and  Mr.  Ingham  Forster, 

*  That  distiiigulfthcd  antiquary  Mr.  Walpole  has  in  bis  possettion 
a  clock,  which  appears  by  the  inscriptioft  to  have  been  a  present 
from  Henry  Vlll  to  Anne  Boieyn.  Poynet,  bishop  of  Winchester, 
likewise  gave  an  as>tronoroical  clock  to  the  same  king.  Goduryn  de 
Pratul. 

f  M ^moires  de  Litt.  vol.  xx.  See  aLo  the  lately  published  Cii- 
Ucimni^Sl^f  Papm,  vol. i.  p.  A3. 

J  Vol.  XX. 
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catgut  supplied  the  place  of  a  ciiain,*  wliilst  they 
were  commonly  of  a  smaller  size  thaa  we  use  at 
present,  and  often  of  an  oval  form. I  ,h^ 

From  these  and  probably  many  other  imper- 
fections, they  were  not  in  any  degree  of  general 
request,  till  the  latter  end  of  queen  Elizabeth's 
reign.  Accordingly  in  Shakespeare's  Twelfth  Night 
Malvolio  says :  "  I  frown  the  while,  and  per- 
chance wind  up  my  watch,  or  play  with  some  rich 
jewel."  Again,  in  the  first  edition  of  Harrington's 
Orlando  Furioso,  printed  in  1591,  tlie  author  is 
represented  with  what  seems  to  be  a  watch,  though 
the  engraving  is  by  no  means  distinct,  on  which  is 
written  //  tempo  passti.  X 


•  A  clotkmokar  of  this  city  (Gottiiigen)  assured  ine  ihai  (eveml 
watches  which  had  catguL  imlead  of  a  chain,  were  brought  lo  him  to 
bt  repaired.     /.  li. 

f  Barringlon  aaya  here,  in  a  note,  "  Pnncimllus  inlbrmi  us,  that 
Aout  the  end  of  the  6  fteeiith  centur;  watches  were  oiide  no  krgar 
than  an  abnonil,  by  a  roan  whose  name  was  Mennecide.  Entydop." 
Tlie  first  part  of  this  flsaetlioo  is  lobe'  found,  indeed,  in  PanciroUus, 
edition  of  Franckfort  lfl40,  410.  ii.  p.  I68 ;  but  Myrmecides  was  an 
■nclenl  Gm:k  artist,  wbote  irB^»ia.»>i«a,  or  uncoEnmoDly  sniaU 
peces  of  mechaniuu,  are  spoken  of  b^  Ciceto  and  Pliny.  He  is  not 
mentioned  by  PanciruIIus,  but  by  Salniuth,  p.  93 1 .  It  is  probable 
that  this  error  may  ))e  in  the  Enryclupcdie;  at  least  Barrington  refen 
10  it,  as  hia  authority.     I.  B. 

X  Somuer's  Canterbury,  Siippleaient,  no.  xiv.  p.  36.  See  also,  in 
an  eictracl  from  archbishop  Parker's  will,  made  April  ath  1576  r  Do 
et  1^0  frairi  meo  Ricardo  episcopo  Kltcnai  baculum  meum  dc  canna 
Indica,  qui  harolagium  habet  in  summitatc.  As  likewise  tn  the  brief 
of  his  goods,  &c.  no.  xjv.  p.d6,  A  clock  valued  at  Ht.  is. 


' 
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In  the  third  year  of  James  I.  a  watch  was  femid 
upon  Guy  Fawkes,  which  he  and  Percy  had 
bought  the  day  before,  "to  try  conciusioiis  for 
the  loDg  and  short  bummg  of  the  touchwood,  with 
which  he  had  prepared  to  give  fire  to  the  .train  of 
powden"  ♦ 

In  1631,  Charles  I  incorporated  the  clock* 
makers;  and  the  charter  prohibits  clocks^  watdies^ 
andalarms,  from  being  imported;  which  sufficiently 
proves  that  they  were  now  more  oommonly  used, 
as  well  as  that  we  had  artists. (tf  our  own  who  were 
expert  in  this  branch  of  business. 

About  the  middle  of  the  seventeenth  century, 
Huygens  made  his  great  improvement  in  clock- 
work, which  produced  many  others  from  our  own 
countrymen ;  f  the  latest  of  which  was  the  in- 
troduction of  repeating-watches,  in  the  time  of 
Charles  II,  who,  as  I  have  been  informed  by  the 
late  lord  Bathurst,  sent  one  of  the  first  of  these 
new  inventions  to  Lewis  XIV.  The  former  of 
these  kings  was  very  curious  with  regard  to  these 
time-measurers ;  and  I  have  been  told  by  an  old 
person  of  the  trade,  that  watphmakers,  particularly 
East,  used  to  attend  whilst  he  was  playing  at  the 
Mall ;   a  watch  being  often  the  stake. 

*  Stow*8  Chron.  p.  878 ;  and  Introduct.  to  Mr.  Reuben  Bunow  s 
Almanac  for  1778. 
t  More  particularly  Dr.  Hook,  Tompion,  &c 
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But  we  have  a  much  more  curious  anecdote  of 


I  royal  attention  to  watcliesin  Dr.  Derham's  Artijicial 
dock-maker.*  Barlow  had  procured  a  patent,  in 
concert  with  the  Lord  Chief  Justice  Allebone,  for 
repeaters;  hut  Quare  making  one  at  the  same 
time  upon  ideas  he  had  entertained  before  the  pa- 
tent was  granted,  James  II  tried  both,  and  giving 
the  preference  to  Quare's,  it  was  notified  in  the  ga- 
zette. In  the  succeeding  reign,  the  reputation  of 
the  Enghsh  worit  in  this  branch  was  such,  that  in 
the  year  1698,  an  act  passed,  obliging  the  makers 
to  put  their  names  on  watches,  lest  discreditable 
ones  might  be  sold  abroad  for  English.f 


Letter  on  the  pretended  IVatch  of  King  Robert 

Bruce.  X 

You   will  remember  that   I  formerly  mentioned 

something  to  you  in  reference  to  the  observations 

•  Derham's  Artificial  clock-maker,  p.  107. 

+  The  Nintli  and  Tenth  of  William  III.  ch.SS.  s.  S. 

\  This  letter,  signed  John  Jamieson,  and  dated  Farfar,  Atigusi 
SOth,  17a.S,  was  ttantlateil  into  German  from  the  GentUman'i  Mega- 
%inr  for  the  be  fore- mentioned  jear,  vol.  ij.  p.  6B8.  Il  a  here  given 
verbatim  From  that  publication,  as  the  original  must  undoubtedly  be 
preferable  to  a  translation  from  a  translation.  The  two  notes,  with 
the  signature  B,  are  by  Professor  Bcckman.    Tbahs. 

One  of  my  literary  friend)  in  London,  to  whom  I  am  indebted  for 
much  learned  information,  says,  in  a  letter  which  I  recei\  ed  from  him ; 
,  "  I  had  never  believed  the  story  of  Robert  Bruce's  watch,  menlioned 
tnyour  translation  offiarrington'sHblory  of  clocks,  the  more  as  Mr, 
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[il»nd.  He  fixed  a  time  for  showing  me  this  in- 
valuable curiosity;  but  even  then  it  could  not  be 
seen.  My  avidity  produced  many  anxious  calls, 
although  by  that  time  I  began  to  suspect  he  meant 
to  play  upon  me,  especially  as  I  did  not  think  it 
altogether  credible  that  Mrs.  Bruce  would  sell 
such  a  relique  of  her  family  if  she  had  ever  had  it 
in  her  possession.  At  length  I  was  favoured  with 
a  sight  of  it.  The  watch,  as  far  as  I  can  recollect, 
almost  entirely  answered  the  one  described.  It 
had  a  ground  of  blue  enamel.  It  had  a  horn 
above  the  dial-plate  instead  of  a  glass.  The  in- 
scription was  on  the  plate.  But  whether  it  was 
Robertus  B.  or  Robertas  Bruce,  I  cannot  remem- 
ber. The  watch  was  very  small  and  neat,  and 
ran  only,  to  the  best  of  my  knowledge,  little  more 
than  twelve  hours,  at  least  not  a  complete  day. 
The  Hon.  Mr.  Barrington  does  not  mention  any 
thing  a^M)ut  this  circumstance.  It  is  about  twelve 
years  since  I  saw  it.  Whether  there  be  any  castle 
in  Fife,  properly  called  Bruce  castle,  I  know  not ; 
but  the  castle  of  Clackmannan  hath  always  been 
tiie  residence  of  the  eldest  branch  of  the  family ; 
and  although  the  town  in  which  it  stands  now  gives 
name  to  a  small  county,  yet  in  former  times,  and 
still  ill  common  language,  that  whole  district  re- 
vives the  name  of  Fife,  as  distinguishing  it  from 

e  county  on  the  other  side  the  firths  of  Forth  and 
The  first  thing  that  occurred  to  me  about 

s  watch  itself,  was  in  regard  to  the  inscription. 
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Observing  that  all  the  coins  of  king  Robert's  age  , 
bore  Saxon  characters,  I  could  not  believe  the  in* 
scription  to  be  genuine,  because  the  characters 
were  not  properly  Saxon,  but  a  kind  of  rugged 
Roman,  or  rather  Italic  characters,  like  those  com- 
monly engraved,  but  evidently  done  very  coarsely, 
to  favour  the  imposition.  He  valued  it  at  I  /.  10s. 
but  I  would  have  nothing  to  do  with  it.  The  first 
time  I  had  an  opportunity  of  seeing  Mrs.  Bruce  ci 
Clackmannan,  after  this,  I  asked  her  if  such  a  watch 
had  ever  been  found.  She  told  me  that  she  never 
so  much  as  heard  of  any  such  thing.  This  con- 
firmed the  justness  of  my  suspicion. 

I  paid  no  further  regard  to  this  story  till  about 
seven  years  ago,  when  I  received  a  letter  from  a 
friend,  informing  me,  that  a  brother  of  his  in  Lon- 
don, who  had  a  taste  for  antiquity,  had  desired 
him,  if  possible,  to  procure  some  intelligence  from 
Glasgow  about  a  watch,  said  to  be  king  Robert 
Bruce's,  which  had  thence  found  its  way  to  Lon* 
don,  and  was  there  making  a  great  noise  among 
the  antiquaries.  I  then  applied  to  my  former 
goldsmith,  who  was  then  in  a  more  respectable  way, 
and  mentioned  the  old  story.  He  immediately 
fell  a-laughing,  and  told  me,  that  he  did  it  merely 
for  a  piece  of  diversion,  and  thought  the  story 
would  take  with  me,  as  I  had  been  often  asking 
about  the  place.  He  said  that  it  was  an  old  watch 
brought  from  America;  that,  to  get  some  sport 
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H  with  my  credulity,  he  had  engraved  the  inscription 

W  upon  it  in  a  rough,  antiquated-like  form  ;  that  he 

had  afterwards  sold  it  for  two  guineas;  he  had 

learned  that  it  was  next  sold  for  five,  and  had 

never  more  heard  of  it. 

Hov^ever  early  the  invention  of  clocks  might  be, 
I  am  greatly  mistaken  if  any  authentic  documents 
can  be  produced  of  the  art  of  making  pocket- 
watches  being  discovered  so  early  as  the  beginning 
of  the  fourteenth  century.  Lord  Kaimes,  some- 
where in  his  Sketches  of  Man,  asserts,  that  the  first 
watch  was  made  in  Germany,  so  far  as  1  can  re- 
member, near  the  close  of  the  fifteenth.*  If  any 
watch  had  been  made  so  early  as  R.  Bruce 's  time, 
it  is  most  likely  die  inscription  would  have  been  in 
,  Saxon  characters,  as  not  only  tlie  money  both  of 
Scotland  and  England  but  of  Germany,  in  that 
age,  bears  a  character  either  Saxon,  or  greatly  re- 
sembling it. 

If  Mr.  Urban  thinks  these  observations  worthy 
a  place  in  his  valuable  magazine,  they  can  in  that 
channel  be  communicated  to  the  public,  and  sub- 
mitted to  the  attention  of  those  who  may  have  an 
opportunity  of  examining    the  aft'air  in  question 

•  The  passage  maybe  found,  vol.  i,  p  95.  of  ihe  edition  in  quarto, 
Edinburgh  1774 :  "  Pocket- watches  were  lirouglil  there  from  Ger- 
many, an.  IS77."  Home,  or  Lord  Kaimes,  however,  was  loo  cele- 
btaLed  or  too  artful  a  writer  10  produce  ^xxmH  of  his  hiitorics!  nsscr. 
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Amalgam  employed  for  refining  go1d«  24.  When  first  used  in 
Pern,  27        x/ 

Apaber,  whether  it  was  the  lyncurium  of  the  ancients,  142 

Anacharsis,  bis  inventions.  104  v 

Ananas,  166.    First  accoont  of  it,  by  Ofiedo,  ibid,  by  Ben- 

^  zono,  167  ;  by  Theret  and  Lery,  ibid,  by  Hemandes  and 
Acosta,  16S.  When  first  cultivated  in  German  gardens,  160; 
in  Holland  and  England,  171.  Invention  of  forcing-beds, 
ibid, 

Antipater,  his  pretty  epigraite  on  the  invention  of  water-mills, 
236  - 

Antirrhinum  cymbaiaria  employed  for  making  secret  poison,  98 

Aplyna  depilans,  a  poisonous  fish,  83 

Aquafortis,  whether  used  for  secret  poison,  97  i% 

Aqua  Tophania,  a  kind  of  poison,  84 

AquimoUn,  2^5  . 

Arcera,  kind  of  Roman  carriage,  1 1 1  V^ 

Argol,  58.  Lichen  roccella  described,  ibid,  vArgol  known  to  the 
ancients,  60.  Art  of  dyeing  with  argol  brought,  in  1300, 
from  the  Levant,  62.  Account  of  the  family  of  theOricel- 
larii  or  Rucellai,  who  made  that  art  known  in  Italy,  63. 
Trade  of  the  Canary  islands  with  argol,  66 — of  the  Cape  dC| 
Verde  islands,  07.  Orseille  en  pdte,  68.  Invention  of  Lacmusi 
€9 ;  TouTnesoi  en  drapeau,  70 ;  Orseille  de  ierre,  7  i 

Aristotle,  work  falsely  ascribed  to  him,  154 

Arsenic,  used  in  mixtures  for  secret  poison,  99   ^ 

Artichoke,  339.  Cinara  of  the  ancients  the  sarfie  with  the 
carduus,  ?i^5,  5co/^mtt5  described,  347.  Not  our  artichoke, 
349.  Cactus,  what  parts  of  it  were  eaten,  355.  Our  artichoke 
made  known  in  the  15th  century,  356.  Origin  of  the  name, 
357.  Opinions  respecting  the  country  from  which  it  was 
first  brought,  359 

Ashes-drawer,  turmalin  so  called  by  the  Dutch,  146 

Assecurances  en  confiance  explained,  389 

Atlas  vitriol,  who  first  used  that  term,  295 

Auris Diont/sii,  description  of  it,  159 


B 

Bakers  at  Rome  all  Germans,  260 
Barclay,  John,  fond  of  flowers,  51 
Barley-mills,  invention  of  theni,  266 
Belemnites  not  the  lyncurium  of  the  ancients,  141 
Bellows,  wooden,  103.     Whether  the  first  bellows  were  rn- 
^  vented  by  Anacharsis,  104.    Bellows  at  tbe  oldest  melting- 
houses  were  driven  by  men,  105.   Leather  and  wooden  bel- 
lows compared,  ibid.    Description  pf  the  latter,  106.    Ad- 
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Cartenum,  kind  of  ancient  wine,  398 

Caro89es  de  remise,  I S2 

Carpentum,  Roman  carriage,  1 1 1 

Carriages,  covered,  account  of  various  kinds,  1 17 

Carruca,  an  ancient  carriage.  111 

Cassius,  his  gold  calx,  201 

Castro,  John  and  Paul  di,  305 

Catillus,  lower  mill-stone,  230 

Cavala,  38 

Celtes,  Conrade,  some  account  of  him^  410 

Celery,  when  it  became  known,  331 

Cento,  hi9  gold-vamish,  34 

Ceres,  the  inventress  of  mills,  234 

Chambre  ardente,  chambre  de  poison,  when  established,  94 

Charles  XI,  king  of  Sweden,  poisoned,  96 

Crystal,  bow  coloured,  198 

De  Chiese,  account  of  him,  130 

Cinara,  whether  our  artichoke,  341 

Cinnabar,  prepared  in  Holland,  69 

Circus,  kind  of  falcon,  324 

Cire  d'  Espagne,  why  so  called,  218 

Civitd  Vecchia,  alum-works  there,  305 

Clepsydra,  136 

Clocks  and  watches,  history  of  them,  4 1 9.  Clocks  known  in 
the  eleventh  century,  429.  First  public  clock  at  Padua,  436. 
^  When  clocks  began  to  be  in  use  among  private  persons,  439. 
First  mention  of  watches,  440.  History  of  clocks  and  watches, 
by  Mr.  Harrington,  443.  Letter  on  the  watch  said  to  have 
belonged  to  king  Robert  Bruce,  457 

Coaches,  111.  Covered  carriages  at  Rome,  262^.  Formerly 
more  honourable  in  Germany  to  ride  on  horseback  than  in 
carriages,  1 1 2.  Women  only  rode  in  carriages  at  the  begin- 
ning of  the  1 6th  century,  114.  Use  of  covered  carriages 
forbidden,  1 1 5.  Order  of  Julius  Duke  of  Brunswick,  for- 
bidding his  vassals  to  ride  in  carriages,  118.  French  mon- 
archs  rode  on  horseback  in  the  14th,  15th,  and  16th  centu- 
ries, 121.  Citizens'  wives  at  Paris  forbidden  to  use  carriages, 
122.  Henry  IV  had  only  one  coach  for  himself  and  his 
queen,  123.  Whirlicotes,  the  oldest  carriages  used  by  the 
English  ladies,  124.  Coaches  first  known  in  England,  125. 
When  introduced  into  Italy,  ibid.  The  first  coaches  in  Spain, 
Sweden,  and  Russia,  126,  127.  Origin  of  the  word  coach, 
1 28.  Berline,  invention  of  it,  1 30.  First  coaches  let  out  for 
hire  at  Paris,  131.  Brouettcs,  roulettes,  1 32.  Hackney-coaches 
first  established  at  London,  133.  Number  of  coaches  in  some 
of  the  principal  cities  of  Europe,  134 

Cobalt  produces  sympathetic  ink,  178 

Cochineal  sifted  by  the  Dutch,  69 
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Colouring  glass,  art  of,  1 99 

Columbo,  in  the  island  of  Ceylon,  turmalin  found  ne^r  it,  150 

Commotau,  alum-works  there,  316 

Corn-mills,  227.  Earliest  methods  of  grinding  corn,  ibid. 
The  oldest  hand-mills,  228.  Cattle- mil  Is,  229.  Representa- 
tion of  an  ancient  mill  on  an  antique  gem,  23 1 .  Inrention  of 
water-mills,  234.  Mills  constructed  at  Rome  by  Belisarius, 
241 .  Invention  of  floating-mills,  245 ;  of  wind-mills,  248. 
Difference  between  German  and  Dutch  wind- mills,  252. 
Bolting-machinery,  .when  invented,  254/  Manufacturing  of 
bolting-cloth,  255.  Mouture  economique,  258.  Italians 
little  acquainted  with  the  arts  of  grinding  and  baking,  260. 
Invention  of  barley-mills,  266.  Water-mills  included  among 
regalia,  268.  Anecdote  of  a  feudal  lord  who  pretended  that 
the  wind  belonged  to  him,  269 

Creed  proposed  a  machine  for  noting  down  music,  20 

Ore/a  of  the  ancients,  212 

Crocus  was  our  saffron,  278 

Croton  tinctorium,  70 

Crusades  tended  to  spread  useful  knowledge,  249 

Cryptography,  when  invented,  173 

Cypsella,  Chypsilar,  a  place  in  Thrace,  299 
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D^DALUS,  inventor  of  the  saw,  362 
Daucus,  said  to  have  invented  falconry,  327 
Daumius,  his  description  of  the  effects  of  the  turmalin,  146 
Dauphin  and  Daupbiness  poisoned,  101 
Deal  tythe  introduced  by  Christian  III,  occasioned  by  the  in- 
vention of  saw-mills,  372 
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fron  an  important  article  in  the  European  husbandry  in  the. 
fifteenth  century,  286.     Adulteration  of  it,  287 

Saint  Croix,  a  poisoner ;  his  history,  88 

Salar  used  a  speaking-trumpet  in  music,  165 

Salts  little  known  to  the  ancients,  288 

Sandwich,  earl  of,  translated  Barba's  book  on  metals,  29 

Sapa,  kind  of  wine,  398 

Sauveur,  his  pedometer,  14- 

Saw-fish,  remarkable  for  its  bone  like  a  saw>  365 

Saw-mills,  360.  Ancient  method  of  making  boards,  ibid. 
Split  timber,  the  advantages  of  it,  361.  Our  saw  not 
known  to  the  Americans,  ibid.  The  saw,  by  whom  in- 
vented, 362.  Bone  of  the  saw-fish  used  for  a  saw  by  the 
old  inhabitants  of  Madeira,  365.  Ancient  saws  described, 
366,  367.  Invention  of  saw-mills,  368.  Invented,  ac- 
cording to  Becher,  in  the  seventeenth  century,  370.  Saw- 
mills at  Augsburg  so  earjy  as  1337,  iUd,  The  Infant 
Henry  caused  saw-mills  to  be  erected  in  the  year  1420, 
in  the  island  of  Madeira,  37 1 .  The  first  saw-mills  in  Nor* 
way,  372.  Saw-mills  with  different  blades  in  the  sixteenth 
century,  373.  First  saw-mill  erected  in  Holland  by  Cor- 
nelis  Cornelissen,  374.  In  Sweden,  a  saw-mill  which  drives 
seventy-two  saws,  the  largest  in  Europe,  375.  First  saw- 
mill erected  in  England  by  a  Dutchman,  ibid.  Saw-mill 
erected  at  Lime  house  destroyed  by  the  mob,  ibid.  Saw- 
mill at  Leith  in  Scotland,  376 

Scapta  Hyla,  place  in  Thrace,  300 

l^chelhorn,  inventor  of  wooden  bellows,  109 

Schisler  constructed  automata  for  the  emperor  Rodolphus  II, 
13 

SchlusiB  of  mills,  243 

Schwartlings,  explanation  of  the  term,  37 1 

Schwobber,  celebrated  gardens  there,  169 

Scolymus  of  the  ancients,  what  plant  it  was,  347 

Scythe,  a  German  invention,  250 
•  Sea-hare  poisonous,  82 

Sealing-earth  of  the  ancients,  209 

Sealing-wax,  208.  Substances  used  by  the  ancients  for  seal- 
ing, ibid.  Wax  employed  for  sealing  in  the  earliest  ages, 
214.  Red,  green,  and  black  sealing-wax,  215.  Wax  cannot 
be  coloured  blue,  ibid.  Impressions  made  on  paste,  216. 
Maltha  employed  for  seals,  217.  Sealing-wax  said  to  have 
been  invented  by  Francis  Rousseau,  2 1 8.  How  public  acts  have 
been  forged,  219.  .  East  Indian  and  Turkish  sealing-wax 
described,  220.  Oldest  known  seal  of  our  common  sealing- 
wax,  on  a  letter  written  from  London,  221.  Oldest  printed 
receipt  for  making  sealing-wax,  224.  Spanish- wax,  meaning 
of  that  expression,  225.    Antiquity  or  wafers,  226 
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Amalgam  employed  for  refining  gold,  24.  When  first  used  in 
Peru,  27         / 

Apaber,  whether  it  was  the  lyncurium  of  the  andeots,  142 

Anacharsis,  his  inventions  104v 

Ananas,  166.    First  »cco«it  of  it,  by  O? iedo,  ibid,  by  Ben- 

^  zono,  107  ;  by  Theret  and  Lery,  ibid,  by  Hemandes  and 
Acosu,  ]  6^,  When  first  cuUirated  vk  German  gardens^  169; 
in  Holland  and  England,  171.  Inyention  of  forcing-beds, 
ibid* 

Antipater,  his  pretty  epigram  on  the  invenlioii  of  water-mills, 
236  - 

Antin  hinum  cymbalaria  employed  for  making  secret  poiaon,  98 

Apfyiia  depilana,  a  poisonous  fish,  83 

Aquafortis,  whether  used  for  secret  poison,  97  i% 

Aqua  Tophania,  a  kind  of  poison,  84 

AquimoUt,  245  - 

Arcera,  kind  of  Roman  carriage,  1 1 1  V^ 

Argol,  58.  Ldcften  roccella  described,  ibid,  vArgol  known  to  the 
ancients,  60.  Art  of  dyeing  with  argol.  brought,  in  1300, 
from  the  Lerant,  02.  Account  of  the  family  of  theOricel- 
larii  or  Rucellai,  who  made  that  art  known  in  Italy,  OS. 
Trade  of  the  Canary  isfnnds  with  argol,  00 — of  the  Cape  de^ 
Verde  islands,  07.  Oneille  en  pdte,  08.  Invention  of  Lacmus, 
09 ;  Toumesol  en  drapeau,  70 ;  Oneille  de  ierre,  7 1 

Aristotle,  work  falsely  ascribed  to  him,  154 

Arsenic,  used  in  mixtures  for  secret  poison,  99   ^ 

Artichoke,  330.  Cinara  of  the  ancienu  the  saifte  with  the 
carduus,  54-5.  Sco/y7/it»  described,  347,  Not  our  artichoke, 
349.  Cactus,  what  parts  of  it  were  eaten,  355.  Oar  artichoke 
made  known  in  the  15th  century,  356.  Origin  of  the  name, 
357.  Opinions  respecting  the  country  from  which  it  was 
first  brought,  359 

Ashes-drawer,  turraalin  so  called  by  the  Dutch,  140 

Assecurances  en  confiance  explained,  389 

Atlas  vitriol,  who  Brst  used  that  term,  295 

Auris  Diont/sii,  description  of  it,  159 
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Bakers  at  Rome  all  Germans,  260 
Barclay,  John,  fond  of  flowers,  5! 
Barley -mills,  invention  of  theni,  200 
Bdemnites  not  the  fyncurium  of  the  ancients,  !  41 
Bellows,  wooden,  103.     Whether  the  first  beliows  were  in- 
^  vented  by  Anacharsis,  104.    Belk>ws  at  tbe  oldest  melting- 
houses  were  driven  by  men,  105.   Leather  aadwoeden  bel- 
lows compared,  ibid.    Description  pf  the  latter,  100.    AA' 
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vantages  of  them,  107.    Were  kiTented  in  Germafiy^  108. 

The  inventor  supposed  to  be  Hans  Lebsinger,  SheHHorn  a 

miller,  or  a  Bishop  of  Bamberg,  108,  109, 110.  Introdtictioii 

of  these  bellows  at  the  mines  m  the  Harz  forest,  110 
Berline,  sort  of  carriage,  by  wliom  invented,  1 30 
De  Bethancourt,  one  of  the  first  who  settled  in  the  Canarjr 

islands,  65 
Birds  of  prey,  their  names  among  the  amcients^  321 
Bismuth,  hurtful  to  wine,  416 
Bitinus,  an  unknovEn  firriter,  I5d 
Bolting-cloth,  where  manafactcired,  256 
'  mills  known  in  the  sixteenth  century,  ^54 

Book-keeping,  Italian,  history  of  it,  1 .   Whether  it  was  knowiL/ 
j^  to  the  Romans,  7.    Employed  in  public  accompts^  8 
Boring-mills  known  in  the  sixteenth  century,  374 
Botany  of  the  ancients,  how  to  be  studied,  350 
Bottomry  known  to  the  ancients,  385 

Boxhorn,  his  account  of  the  indention  of  stamped  paper,  380 
Bran,  attempts  made  in  France  to  procure  meal  from  it,  2(53  ^ 
Bread,  how  much  may  be  obtained  from  a  certain  quantity  of 

flour,  260 
Bremen,  painting  tfa^re  of  an  old  carriage,  120  s 
Brinvi  11  iers, Marchioness de,li8ed  secret  poison;  her  history,  88 
Bromelius,  short  account  of  him,  172 
BrouetUj  carriage  used  at  Paris,  132 
Buckingham,  Duke  of,  the  first  person  in  £ngland  who  used 

six  horses  to  his  carriage,  125 
Bullfinches,  trade  carried  on  with  them^  56 
Butterfield  invented  a  pedometer,  13 


Cactus,  what  plant  it  was,  355 

Caffa,  Tulips  brought  from  it  to  Constantinople,  38 

Cathpana  unnatoria,  diving-bell,  179  >/^ 

Canary-birds,  52.  When  made  known  in  Europe,  ibid.  Flew 
from  a  ship  wrecked  on  the  coast  of  Italy  to  the  island  of 
Elba,  where  they  multiplied,  53,  Trade  carried  on  with 
them,  55.  Canary  seed,  where  first  cultivated,  56.  Use  of 
this  seed  might  be  extended,  57 

Canary  Islands,  when  discovered,  65 

Canary  weed,  58 

Cape  de  Verde  Islands  produce  argol,  67 

Carbuncle  of  the  ancients,  144 

Cardoons,  34.1.  356 

Carduus,  what  plant  it  was,  345 

Carctta,  sort  of  carriage^  12{ 
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Caroenum,  kind  of  ancient  wine,  398 

CaroBses  de  remise,  132 

CarperUum,  Roman  carriage,  1 1 1 

Carriages,  covered,  account  of  various  kinds,  1 17 

Carruca,  an  ancient  carriage.  111 

Cassius,  his  gold  calx,  201 

Castro,  John  and  Paul  di,  305 

Catilhu,  lower  mill-stone,  230 

Cavala,  38 

Celtes,  Conrade,  some  account  of  him,  410 

Celery,  when  it  became  known,  351 

Cento,  hi^  gold- varnish,  34 

Ceres,  the  inventress  of  mills,  234  > 

Chambre  ardente,  chambre  de  poison,  when  established,  94 

Charles  XI,  king  of  Sweden,  poisoned,  90 

Crystal,  how  coloured,  198 

De  Chiese,  account  of  him,  1 30 

Cinara,  whether  our  artichoke,  34 1 

Cinnabar,  prepared  in  Holland,  69 

Circus,  kind  of  falcon,  324 

Cire  d*  Espagne,  why  so  called,  218 

Civitd  Vecchia,  alum-works  there,  305 

Clepsydra,  136 

Clocks  and  watches,  history  of  them,  419.  Clocks  known  in 
the  eleventh  century,  429.    First  public  clock  at  Padua,  436. 

'  When  clocks  began  to  be  in  use  among  private  persons,  439. 
First  mention  of  watches,  440.  History  of  clocks  and  watches, 
by  Mr.  Barrington,  443.  Letter  on  the  watch  said  to  have 
belonged  to  king  Robert  Bruce,  457 

Coaches,  111.  Covered  carriages  at  Rome,  ibid.  Formerly 
more  honourable  in  Germany  to  ride  on  horseback  than  in 
carriages,  1 1 2.  Women  only  rode  in  carriages  at  the  begin- 
ning of  the  16th  century,  114.  Use  of  covered  carriages 
forbidden,  1 1 5.  Order  of  Julius  Duke  of  Brunswick,  for- 
bidding his  vassals  to  ride  in  carriages,  118.  French  mon- 
archs  rode  on  horseback  in  the  14th,  15th,  and  16th  centu- 
ries, 121.  Citizens'  wives  at  Paris  forbidden  to  use  carriages, 
122.  Henry  IV  had  only  one  coach  for  himself  and  his 
queen,  123.  Whirlicotes,  the  oldest  carriages  used  by  the 
English  ladies,  124.  Coaches  first  known  in  England,  125. 
When  introduced  into  Italy,  ibid.  The  first  coaches  in  Spain, 
Sweden,  and  Russia,  126,  127.  Origin  of  the  word  coach, 
1 28.  Berline,  invention  of  it,  1 30.  First  coaches  let  out  for 
hire  atParis,  131.  Brotiettes,  roulettes,  1 32.  Hackney-coaches 
first  established  at  London,  133.  Number  of  coaches  in  some 
of  the  principal  cities  of  Europe,  134 

Cobalt  produces  sympathetic  ink,  178 

Cochineal  sifted  by  the  Dutch,  69 
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Colouring  glass,  art  of,  1 99 

Columbo,  in  the  island  of  Ceylon^  turmalin  found  ne^r  it,  150 

Commotau,  alum-works  there,  316 

Corn-mills,  227.  Earliest  methods  of  grinding  com,  ibid. 
The  oldest  hand-mills,  228.  Cattle-mills,  229.  Representa- 
tion of  an  ancient  mill  on  an  antique  gem«  23  ] .  Inrention  of 
water-mills,  234.  Mills  constructed  at  Rome  by  Belisarius, 
241 .  Invention  of  floating-mills,  245 ;  of  wind-mills,  248. 
Difference  between  German  and  Dutch  wind-mills,  252. 
Bolting-machinery,  .when  invented,  254/  Manufacturing  of 
bolting-cloth,  255.  Mouture  economique,  258.  Italians 
little  acquainted  with  the  arts  of  grinding  and  baking,  260. 
Invention  of  barley-mills,  266.  Water-mills  included  among 

.  regalia,  268.  Anecdote  of  a  feudal  lord  who  pretended  that 
the  wind  belonged  to  him,  269 

Creed  proposed  a  machine  for  noting  down  music,  20 

Creta  of  the  ancients,  212 

Croats  was  our  saffron,  278 

Crotou  tinctorium,  70 

Crusades  tended  to  spread  useful  knowledge,  249 

Cryptography,  when  invented,  173 

Cypsella,  Chypsilar,  a  place  in  Thrace,  299 

D 

D^DALUS,  inventor  of  the  saw,  362 
Daucus,  said  to  have  invented  falconry,  327 
Daumius,  his  description  of  the  effects  of  the  turmalin,  14& 
Dauphin  and  Dauphiness  poisoned,  101 
Deal  tythe  introduced  by  Christian  III,  occasioned  by  the  in- 
vention of  saw-mills,  372 
Demetrius,  one  of  the  oldest  writers  on  falconry,  bids  sportsmen 

say  their  prayers  before  they  go  out  to  the  field,  332 
Diamond  powder,  whether  used  as  a  secret  poison,  97 
Diana  de  Poictiers  had  a  carriage  in  the  year  1550,  123 
Dionysius,  Ear  of,  grotto  in  Sicily  so  called,  159 
Diplomas,  how  the  seals  of  them  were  forged,  219 
Divers,  how  long  they  can  remain  under  water,  182 
Diving-bell,  179.    Ancient  divers,  account  of,  180.    Principles 
of  the  diving-bell  explained,  183.     Oldest  mention  of  it  in 
Aristotle,  ihid^.     Earliest  account  of  its  use  in  Europe,  184. 
Described  in  the  works  of  Lord  Bacon,  1 85.     Cannon  fished 
up  by  it  from  the  wreck  of  some  of  the  Spanish  Armada, 
186.     William  Phipps,  his  success  with  it,  187.     Old  in- 
ventions of  the  like  kind,  189,  190.     Dr.  Halley's  diving- 
bell,  191.     Triewald's  improvement,  194.     Apparatus  in- 
vented by  an  Englishman  for  walking  at  the  bottom  of  the 
sea,  195 
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Doppia  Scrittura,  Book-keeping  so  calM  by  Um  TtrVrmr,  1 
Dry-giUiiiig,  bow  performed,  31 


Ear-picks,  magnetic,  74 

£cc)<*sia8tic8  eoYployed  grinding  fbrmerly  n  m  smmeiiieiit, 

24(J 
Ehrm,  Jacob,  beheaded  for  adulterating  wme,  413 
Emeralds  artificial,  mentioned  by  Seneca,  198 
Enamel,  br^inch  of  the  art  of  coloaring  giaai^  207 
Erasmas,  said  to  have  discovered  the  ose  of  Corf  fiv  (bel, 

337 
Eanostos,  the  god  of  mills^  23 1 
Evelyn,  his  gi)M- varnish,  33 
Exili,  employed  in  poisoning ;  scnne  iCCDont  ^fhbtt,  89 


Falcon,  how  tamed,  332 

Falconry,  3 1 9.  Not  a  modern  inrmtiea  ai  toHie  suppoae^  399. 
Birds  of  prey  used  in  India  and  Thrace  for  catching  gamff, 
321.  Employed  also  in  Italy  for  the  same  pm^pose,  335. 
Falconry  mentioned  in  the  Roman  laws,  ibid.  Forbidden 
to  the  clergy  in  the  6th  century,  327.  Ancients  bred  to 
hunting  other  rapacious  animals  besides  hawks,  328.  Fal- 
conry so  called,  common  in  the  1 2th  century,  ibid.  The 
emperor  Frederick  II  wrote  a  book  upon  it,  $29.  Ladiei 
formerly  Ibnd  of  falconry,  331.  Oldest  writen  on  this  artj 
ibid, 

Favilla,  explanation  of  that  word,  174 

Rrramentum,  mill- irons  so  called  in  ancient  laws,  245 

Feudal  lords  forbidden  to  ride  in  coaches,  1 1 8 

Fiacres,  coaches  let  oat  for  hire,  by  whom  first  establlBhedj 
131 

Finance  accounts,  improvement  made  in  them,  8 

Fire-office  at  Paris,  when  established,  393 

Fire-offices  established  in  other  countries,  ibid. 

Floating-mills,  their  advantages,  253 

Foramen  ovale,  whether  those  who  have  it  open  can  dfvebnger 
than  others,  181 

Forcing-beds,  when  invented,  171 

Frederick  I  Barbarossa  introduced  falconry  into  Evrope,  329 

G 

G-3STUUAN  porpfe,  68 

Garces,  a  Portuguese  author,  account  of  him,  26 

Gazaria,  name  given  to  the  Crimea,  38 
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Gesner,  C!pnrade,  first  gate  a  descr][>tion  of  the  tulip,  39 

Geusen,  his  saw-millsy  373 

Crilding  of  th«  ancients,  33.    Dry -gilding,  when  invented,  32 

Glaser,  chemist  at  Paris,  suspected  of  preparing  poison,  93 

Glass,  colouring  of  it,  195 

Glass-houses  of  the  ancients,  197 

G^d-calx  of  Cassias,  201 

Gold  colours  glass  red,  200 

Gold-ore,  method  of  purifying  it  by  quicksilver,  25  ^ 

Greeks,  modern,  utility  of  their  language  in  natural  history, 
353 

Guancabelica,  mines  there  when  discovered,  26 

Gypsum,  its  effects  on  wine,  402.  Experiments  on  its  solu- 
bility in  vinegar,  404 

H 

Haliotrichum,  295 

Halley,  his  diving-bell,  191 

Hand-mills,  their  antiquity,  228 

Hanover,  coaches  there  at  an  early  period,  118 

Hanseatic  maritime  laws,  388 

Heliogabalus,  whimsical  manner  in  which  he  treated  parasites, 

237 
Helix  of  the  ear  discovered  by  Alcmson,  159 
Helmback  invented  a  kind  of  artificial  rubies,  208 
Hellot  made  sympathetic  ink  first  known,  177 
Herdicius  practised  falconry,  326 
Hermann,  account  of  that  botanist,  1 48 
Herwart,  his  garden  at  Augsburg,  39 
Hohlfield,  an  ingenious  German  mechanic^  anecdotes  of  his 

life,  15 
Holly,  indication  of  alum  being  near  the  place  where  it 

grows,  310 
Horses,  number  of  them  in  Holland,  135 
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Jews,  whether  they  were  the  inventors  of  insurance,  387 

Ilex  uqu^lium,  an  indication  of  alum,  310 

Ink,  sympathetic,  history  of  it,  174 

Insurance,  382.  Not  known  to  the  Romans,  iUd,  Pufiendorf, 
Barbeyrac,  Loccenius  and  Kalpis  suppose  that  an  instance  of 
it  is  to  be  found  in  Livy,  383.  Passage  in  that  author,  on. 
which  they  ground  their  assertion,  ibid.  Passage  of  Suetonius 
thought  by  Kulpis  to  afford  an  instance  of  the  like  kind,  384. 
Passage  in  Cicero,  ibid.  No  account  of  it  in  the  maritime 
laws  of  the  isle  of  Oleron,  386.    Not  mentioned  in  ihe  ma- 
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Oabsiu  Medic  collcou*  S73 
Original  letters  written  duriag  tlieMigD 

(tf  Henry  VI,  332 
Origny,  Diction,  des  origiiiai,  ft49 
Onicbal^  Sol  aine  vmte,  306 
D'OrviUe,  SicuU,  l6l 
Ovid,  173.364 
Oiriedo^  Hiatocia  ynwwJ  dc  Iw  Indaii% 

167 
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FALLADIUSDeMnMica,  317-  MT- 

345.  367.  399.  401 
Paocirolhia  0e  rebua  dtpoidkii^  dt4 
!■  De  dans  l^pm  Uiievpre- 


4fli  tniaMi  de 


Pococlc'a  Tm^tA^  MO 
PotftuaMQpc«a,8»7 
PoUacia  Onoroaadcm,  €0 
Pomet,  Hiaioife  dea  daqrata, 
Bntaoi  Iliac  a«bia 
S91 
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Hiat.  N^pditam,  809 


PonU^tpidmm  MaHkrikkt 

Nonutfn^  .860.  3f | 
Prucopius  De  bello  Gothioo^  AAO. 
Prodromua  BibliocbeoK 
Propertiis,  lit 
Pradeniiw*  MO 
Dtej 
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Iibiia,d05 
P^lioD,  Bibli 

Boorgogne,  318 
FioiMBtiery  Soulnger  fArftit,  966 
Pavsanias,  363 

P«ele'a  Method  oibook-htefig^,  3 
Pdthners  CkBchkkUderBihauch^betjg' 

Pennant's  Tour  in  Scvtlandt  817 
Perrault  Architecture  de  Vltnure,  Vii 
Peritaol,  Itinera  mundi,  873 
Petionius,  881 
lydtdschen  Robinsons  und  Kreiahnt' 

ders  Heberers  Rnserij  25 
Pfinzing,  Methudus  geometrica,  1 1 
Phiie  De  animal,  proprietate,  333 
Philosoph.  Transactions,  BO.  55.  143. 

158.  165.  194,  195.  333 
Piiilostratus,  Vita  Apollonii,  83 
Pighii  Hercules  Prodicus,  374 
Pii  II  CcMmDeatarii  rerum  menoocab. 

aui  temporis,  309 
Pini  Beobacbtun^enuberditeiseagru- 

bcn  bey  Rio,  68 
«— *-  de  venarun  neiaUicanm  eacac- 

tione,  107 
Firkheimeri  Opera,  411 
Pitaval,  Causes  cel^res,  8S.  93.  97 
Fittvre  antiche  d'ErculaBO^  366 
Platiaa  De  vitis  pondficiiiii«  307 
Plautus,  104 
Piinii  Epistda,  363 
«->-  Hist,  naturalis,  7*  94.  59.  83. 

104.  141.  143,  144.  174.  196.  108. 

309.  316,  317.  2S7>  238.  334.337- 

954.  358.  373,  373.  379.  381,  383. 

990.  394.  333.  338. 336.  343.  845, 

346.  348,  349.  354,  355.  363. 366, 

869.398.400,401,403.406.415 
Flumier,  NoraflaBtar. 

173 


Q. 
QUINTIUANI  Dcdamat  77 


RAD^ICUS  2>r  ge^  Wnkmm  U 

339 

BAv*a  Travels,  l6l 

Reboukt,  Hiatoire  de  LoabXIV,  88 
Aei  a(oei|pitniM»  •^H^^t^j,  831 
Reichel,  Dissertat.  de  nnj^ncili— li  ia 

coqpoK  faumano,  74 
iReiroanni  Introductio  in  hiaL  iittcnh 

riaaa,  50 
iReineccii    ChioaiooD    Hiwaoaoiyili* 

num,  345 
Remarques  d'on  Toyageor  moderM  an 

Levant,  833. 383 
fienaudot,  Anciennes  relataansdei  lades 

et  de  k  Chine,  183 
Reuberi  Scriptores  vet.  de  aebaaCMK- 

ram  GcmaaniCi^  968 
Reyhery  ZubereUung  der  voeissm  statke, 

-359 
-Deaem,109 


Rhodiginus,  Bll 
Ricavd,  Negoce  d'AaMtaedaaa,  49 
RiccioU  Almagest,  ttovvm,  il.  8€ 
Richesse  de  la  Hollande,  874.  891 
Ri€6che,  yinfttge  tm  Atiae,  818 
Rmks  Lebai  ML  LtopoUs,  117 
yim  Rokrs  HaudtaUung§-ru:kt9  4%f 
Bondoletus  De  piscibua*  898 
Roubo,  I'Ait  diu  iiieiMuaMr.«aMHia^ 

134.  180.  13a.  366,  867 
Rozier,  Cours  ccnnplct  d'agncokves 

385. 859 

Mitoeiie«arleaiav,4l6 

Rudolf,  Eknenta  amigimtiMMp  IM 
Auellios  De  oatni:a8iiiBiwm8^ 


qpOTBD  IN  THE  FIBST  VOLUME. 


4fl 


8ABINI  Gmuneiitarii  in  Vb^gUioai, 

ftdft.  Q48 
Sage,  Exame n  chemique  de  di£fi6rcntes 

ninenlety  369.  995.  401.  409. 414 
Bifigi  di  dnsenat.  delta  Academ.  Etnw- 

ca,  369 
Safanasios  ad  Solinnm,  339*  346.  357 
Salmani  Exercitat.  de  homoDymis,  339. 

341.  358,  359 
fiafaaoa.  Art  da  poder  d'^tain,  139 
Sansberiensis  PoUcraticus,  328 
SaUlers  GestMchU  ffwUrnbergs^  115. 

414 
ISavary,  Dictionnaire  de  commerce,  57. 

.71 
Saverieo,  Hut.  des  progrb  de  Tesprit 

humain,  3 
fianval.  Hist,  des  antiquity  de  P^ris, 

121.  Id-l 
ficalieeri  Eaot.  exercitat.,  398 
Schraer  De  militia  navali,  1 60 
— —  De  re  vehiculaTi,  ill 
fidvle,  Dits«rtat.  de  imtnimento  asse- 

curationis,  383 
Schlmers  SUuds^anace^eny  361 
SchluUrs  UftttnidU  von  l^itten-wer- 

laa,  1«7 
Sdmidt,  Ckroiiica  CygRca,  954 
Scliott,  M^iaaatttralia,  160.  163 
SchnnKn,  Sasania  Hxmuraentis  viarum 

iHinnata,  14 
Schreber,  Beschreibung  dergraser,  56 
Beytnge  %ur  Imuhdtung' 

flMUMfe,  366 
Scbrevelii  Harlemum,  270 
Sdaiften  4er  natwrfhrschendm  Gtsd- 

adufi  in  Dtamg,  259 
SchwiMnscher  Magasan,  15 
Schwarz,  Pomerschm  Uhenrhistcrie,  1 2  o 
SckwerUeTy  MathewuUische  erqmckstun- 

derif  156 
fiki^poii  fVteclpia.minefalogiae,  395 
— —  Teatamen  de  hf  draretro.  Hid, 

— — -— —  rerum  Italicanm, 


-  vei  acei^trarioe,  330 


Seldeai  Mwa  elausam,  366 

Seneca,  33.  104.  I5d.  179.  198.  248. 

•362 
Sannerti  Institat.  medic.  76 
Septalii  Comroentaria  in  Aristot.  Pro- 

blemata,  1 52 
Serapion  De  simplic.  medicinis,  145. 

296 
Seires,  Th^tra  d'agrlculture,  286 
Senrius  ad  Viigilium,  211.  237. 9<i3 


Sestini,  AgrkMdtaia  e  conraerelo  ddU 

Siciiia,5€ 
Sevign^,  Lettres  de,  88 
SincTari  Ars  nova,  1 86 
SoUaos,  144 
Sonnerats  Reise  nach  Ostindtgn  und 

Chhuxy  339 
Sophocles,  846 
Spanhemius  De  prBstaatia  numisma- 

tum.  111 
Spartiaa,  380 
Spectacle  de  la  nature,  331 
SpiesSf  Archivische  nebenarbeiUn  taid 

nachrichlenf  336 
^engels  Handwerke  und  kunste,  966 
S^trengH  Vim  verbesaeruvg  der  tcwme^ 

408.414,  415 
A  Strnpeh  Erklanmg  uber  die  G€9<Mchte 
.  der  pJUmxien  da  Tke^>krast,  809* 

355 
Stenzelii  Dissertat.  de  venenis,  64 
Stephanus  De  urbibus,  384 
StephanI  Artis  medicse  prineipia,  73* 

373.358 

Lexicon,  83.  310 

ybn  Siettens  Kunstgeschichte  von  Augu- 

burgy  12.  39.  370 
Stevinii  Opera,  7 
Stew's  Surrey  of  London,  125 
Strabo,  104.  198.  234.  999 
Straccha  De  eambiia,  890 
Stritter,  Memoriae  populorum  ad  Da^ 

nubium,  38 
Struvii  Biblioiheca  Juris  selecta,  886 
Stryk,  Ustts  modem.  Pandectonim,  379 
Suetonius,  81.  131.  286.  388 
Suidas,  104 
Suite  des  m^maires  pour  senrir  k  Thist. 

de  Brandenbouig,  116 
Sul{Htiu8  Severus,  347 
Sulitrs  Tagebuch  seiner  reise,  15 


T. 


TACHENH  Hippocraticn  medicinie 

clavis,  177 
Tacitus,  79.  61.  334 
Taisneri  Opuscula,  164 
Tavernicr,  Voyages,  330.  360 
Tazdfes  Abschildenmg  der  EngliscJien 

hancUungf  318 
Tenuis  Monatliche  imterredimgen,  42 
Tertullian.  De  pallio,  354 
Tlieatri  Freibergensis  chronicon,  354 
Theocritus,  354 

Theophrast.  De  l&pidibus,  141.  373 
Tbeophrasti  Hist,  piantarum,  59.  78. 

279. 347, 348,  349.  353^  3ft4|  355 
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Thevenots  Reise-bescknihung,  403 
Tbevet,  Singularity  de  U  France  an- 

tartiqufy  167 
Thucydidet,  181 
Tolneri  Codex  diplomaticua  Palatinua, 

■  Hist.  Palatina,  ibid, 
Toturneforty  Institut.  rei  herbarue,  379 
i  Voyage  de  Levant,  60, 330. 

391.  353 
Tozetti,  Viaggi,  311,  313,  813 
Transactions  of  the  Swedish  Academy, 

60.  151 

■  of  the  CEconom.  Society 
at  Leipaic,  356 

Treitlinger,  Diasertat.  de  anrilegio,  35 
Triewald,  Ktmst  at  Lefuta  ttnder  wainet, 

195 
Trotz  De  scribendi  engine,  317 
Tiriss'a  Travels  through  Spain  and  Por- 
tugal, 136.  134 
Tzamenspraak  huchen  IVaemumdt  en 

Gamrgoedy  41 
Tzetzes  Chiliades,  364 


V. 


VACCA   (Flamin.),  Memor.  de  iir. 

antich.  369 
Vallae  (Laurent.)  Opera,  830 
Valenttni  Hist,  simplicium,  69.  398 
Valerius  Maximus,  83 
Valesiana,  133 
Pe  la  Valle's  Travels,  161 
Vansleb,  Voyage  en  Egypte,  391 
Varidt^  historiques,  physiques  et  litte- 

raires,  132,  123.  377 
Varro  De  re  rustica,  313 
De  la  Vega,  Histoire  des  Incas,  361 
Vega  (Christoph.)  De  arte  medendi,  403 
Vegetius  De  re  militari,  1 90 
Felasques,  Geschichte  der  Spanischen 

dichtkunst,  26 
Vej^oevens  Preisschrijl,  409 
Fersuche  nher  assecuramcen,  389 
Victorius  (Pet.)  De  regionibus  urbis 

Ronise,  238 
yieils  Kunst  aitfglas  zu  malenj  207 
Virgil,  104.  212.  343.  346.  360 


Vitruvius,  9-  35.  235.  348.  373.  368 
Volaterrani  Coromentarii,  313 
Voltaire,  Si^le  de  Louia  XIV,  88 
Vc^iscofl,  197 
Vossii  Etymologicon  linguae  Lat.  393, 

394 
Voyage  pittoresque  de  la  Gr^,  ^92 
De  Fries  Kronyck  der  kumQcken^  386 


U. 

UGOLINI  Theaaur.  antiq.  sacraruni, 

373 
Ungritcher  Magasdn,  138 
Ua  et  coiitumes  de  la  mer,  386 


W. 

WALLERIUS,  Physisckechemie,  338. 

333 
Wallis's  Natural  hiat.  and  antiq.  of 

Northumberland,  7 1 
WaUers  Appenzeller  chronxk.  354 
fFehers  PhysikaUtchrchemisches  fMgth 

zin,  403 
Wecker  De  aecretia,  73.  395 
IFeigeU  Chemie,  177.  376 
fFeisser  Fan  fFuriembergygesetzen,  393 

Recht  dor  hartdwerker,  357 

Wepferi  Hist,  cicutae  aquaticae,  99 
Weston's  Botanicus  univenaUs,  49 
fFiUs  Numbergisdiesgdekrten-iexicon, 

11 
fVinkelmanns  Oldenburg  Chramk,  394 
fFinkelmann's  Besckreibung  wmHessen^ 

316 
JVilsens  Scheeps^nnao,  183.  190 
Wynne's  Hist,  of  America,  188 


z. 


ZANETTI  Deir  origine  di  alcune  arti 

appre^so  i  Veneziani,  345.  351 
Zeileri  Chnnnicum  parvum  Sueviae,  411 
-  Miscellanea,  43 


Zeileri  Dissertat.  de  docimasia  vini,  41 1 
Zimmermanns  Neues  titukarbuckf  334 


